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EXTRA LIFE IS POUNDED IN 
AND NOT POLISHED OUT 


Rollers for Link-Belt precision steel 
roller chain are now finished by a 
special burnishing process to a 
“Silver-Brite” luster! And this is 
accomplished without grinding away 
the benefits imparted by shot-peen- 
ing—a Link-Belt process that cold 
works the metal and provides extra 
fatigue life. 


Many more special Link-Belt 
“extras” contribute to the dynamic 
strength so important for today’s 
heavy loads and high speeds: close 
heat-treat control . . . lock-type 
bushings . . . pitch hole preparation 
... pre-stressing. 

Ask your Link-Belt office or au- 
thorized stock-carrying distributor 
for roller chain data book 2457-C. 


ROLLER CHAINS & SPROCKETS 


LINK-BELT LIMITED: Scarboro Plant, General Offices and District Sales Dept. 1159-CMMN, 


1960 Eglinton Avenue, E., Scarboro, Ont., Station H, Toronto 13 ¢ 
and Warehouse—Toronto 8 ¢ District Sales 
Vancouver 12 ¢ Winnipeg 10 © Swastika, Ont. 


Sales Offices—Edmonton ¢ Hamilton 


Eastern Avenue Piant 


Offices and Warehouses—Montreal 15 ¢ 
e Halifax: Austen Bros, Ltd. ¢ | District 
e Sydney: Austen Bros. Ltd. ¢ Foundry at Elmira, Ont. 


14,976-C 
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This month’s cover 


Not a quizzical eye superimposed 
on the plan of a concert grand 
piano. Rather it’s artist Gerald 
Bern’s interpretation of some of 
the forces mentioned in W. H. 
Sheppard’s article on asymmetric 
beams. It also illustrates the effect 
of a force on Bern as well as a 
beam, we contend. 
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TAIWLESS 


AMAR 


Different—not difficult—to work with, stainless steels are a new medium for product design, a mediu 
with proven consumer and industrial acceptance. Because they are stainless all the way through 
stainless steels need no painting or plating—and no tolerance for corrosion. 

Compare costs, and see how many expensive operations can be eliminated when you design—oy 
redesign—your product in Atlas Stainless. 

Call on Atlas—and let us share with you our extensive 


experience in all aspects of stainless design. 
Warehouses: 
Or write: Montreal, Toronto, Hamilton 


Windsor, Winnipeg, Vancouver 
ATLAS STEELS LIMITED, WELLAND, ONTARIO [ERRLELBGae 


, . : Representatives: 
An all Canadian company — producing specialty steels basic to better living. GT ; 7 [S Sinieilien “06 alliitins Gon 
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Strong opinions go with curry 


In last month’s DE we carried the 
news of James Warren’s appointment 
as Industrial Design Professor at the 
National College of Arts, Lahore, 
West Pakistan. Now in an article on 
“Design Piracy”, Warren brings into 
the open some of the dubious advan- 
tages and definite dangers of design 
copying. An honors graduate of the 
Ontario College of Art, five of his 
products won design awards or men- 
tions from the National Industrial De- 
sign Council. Before his departure for 
India, Warren was an active member 
of the Association of Canadian Indus- 
trial Designers and the newly formed 
Association of Professional Industrial 
Designers of Ontario. He is married 
to a red-headed nurse from Nova 
Scotia, and they have two children. 
Warren feels very strongly that in- 
dustrial design education in Canada is 
arty and too far removed from manu- 
facturing reality. 


Morse news by postcards 


Now a resident of London, Eng., 
Bill Morse has been kept busy cover- 
ing the European air shows (we get the 
news scrawled on the back of artistic 
postcards). His article on “Closed 
rings” is one of his pet themes, and 
should be an effective primer for fur- 
ther investigation. 


Warren 


Active engineer writes about inertia 


In our August issue, we carried an 
article by Trevor Beard. Since that 
time he has been appointed chief engi- 
neer of the machine tool division of 
Viceroy Manufacturing Co., Toronto. 
His article about “Solving moments of 
inertia” appears in this issue. 


Brainstorming advocate 


Stumped for a quick sumup of the 
author of “Plastic tanks come of age”, 
we give you just the facts. F. H. 
(Harold) Humphrey is an independent 
industrial plastics consultant, president 
of Markham Reinforced Plastics Ltd. 
and vp of Humphrey-Cosburn Plastics 
Ltd. Half of the Humphrey practice 
is in the U. S. and he is often re- 
tained to examine foreign processes 
and manufacturing trends in Canada. 
He is a firm believer in brainstorming 
sessions; has won several achievement 
awards for his work. Born in London, 
Ont., he spent most of his youth in 
Burlington — now lives and works in 
rural Markham. A U. of T. graduate 
in mechanical engineering, Humphrey 
is another addition to our Musical 
Engineers Collection. He plays the 
trombone with the Markham Concert 
Band. But that’s not all. He dabbles 
at oil painting, photography and star 
gazing — subject to the demands of 
his two boys aged seven and nine. 


Humphrey 











The “STAMP OF QUALITY” is no accident! 
Products of excellence are made from high quality 
material and if you need steel strip of the 

finest quality and expert advice about specifications 
to suit your manufacturing process 

call Algoma Steel now. 


‘f®) ALGOMA STEEL 


Co RPT ORATION, & 
Sault Ste. Marie, Ontario 


i ' & @ 


DISTRICT SALES OFFICES: MONTREAL + TORONTO + WINDSOR > HAMILTON - WINNIPEG 
For further information mark No. 101 on Readers’ Service Card 
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Reports A news roundup of items of engineering 
and design interest from the world over 


Canada scoops market with porcelain house 


Make way for the porcelain house. It is being constructed at 
Oakville, Ont., and is believed to be the first on the continent 
to incorporate materials and techniques not before used in 
home construction. Chief factors: fireproof, zero maintenance, 
all-electric (heating by radiant panels), architect designed, not 
a prefab. The design makes use of tapered steel columns. Steel 
framing cantilevered out from these will support the floor and 
roof. Exterior walls will consist of heavily stippled and porce- 
lain coated steel panels. These will be laminated to % in. ply- 
wood with galvanized steel interior surfaces. Foam-glass insula- 
tion fills the inbetween space. Owner of the home is J. Kent 
Lyons, president of Ceremetal Industries Ltd., who believes his 
new home will lead to reduction of building costs. 


New material result of fused silica experiments 


A new technique allows fused silica to be formed into cylinders, 
domes, crucibles, rods and slabs. The resulting ceramic-like 
material is known as Corning Multiform fused silica. Because 
of its unusual thermal and electrical characteristics, the fused 
silica may be used as a flush-mounted radome in a missile. The 
material can withstand long-term use at temperatures over 1,700 
deg. F and intermittent use to 2,250 deg. F. Softening point 
is 2,880 deg. F. and the material has high resistance to thermal 
shock. The fine-grained opaque structure can be machined to 
tolerances of plus or minus .001 in. Further, it is extremely 
viscous at high temperatures and tends to sublime before it can 
liquify and flow. Tests of the material in a plasma jet show 
uniform removal of sample surfaces by albation. 


Is this the world’s largest magnet? 


Hold on to your change, this is thought to be the world’s largest 
magnet. It will help pump liquid sodium in a breeder reactor 
at the National Reactor Testing Station near Idaho Falls, Idaho. 
The magnet weighs 1,720 Ibs. and is made of Alnico V material. 
It has a gap length of 16%4-in. and a gap volume of 1,584 
cu. in. Density at the centre of the gap is 1,100 gausses and 
500,000 amp. turns were needed to magnetize the unit. The 
pumps in the reactor operate without moving parts. This is 
achieved, we are told, by the interaction between a current 
passing through the sodium at right angles to a strong magnetic 
field. Interaction thus produces a force in the sodium when 
directed through a closed piping system serving as a continuous 
supply of liquid sodium. 


ty grating troubles 


If you've got rusty steel grating trouble—this item may help 
you. In the new finishing procedure, grating is cleaned and 
phosphatized in one operation. Then, an epon base, high poly- 
mer synthetic paint is applied through a “flow-kote” method 
which assures complete coverage to 1-mil minimum thickness. 
Finally, the grating gets a 350 deg. F baking to cement the bond 
between paint and metal. Weatherometer tests equivalent to 
3% years of exposure in a salt-laden atmosphere were per- 
formed. Then the grating was bombarded with No. 6 heavy 
gravel for 40 minutes. It came through these rugged tests with- 
out the least glimmer of bare metal showing we are told. 
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Six hundred mph conference chair 

Now that we’re truly in the jet-age, some industrial designers 
are concentrating on furnishing “offices-in-the-sky.” Chair 
shown here is a typical example. It is said to be the result of 
five years of medical research into air passenger comfort. Built 
of lightweight fiberglass, sheathed in leather and padded with 
five separate cushions, the chair swivels, slides backwards and 
forwards and reclines. It forms part of an executive suite 
interior for a business jet-transport. Top brass get such things 
as pull-out wall desks, “flip-windows” for clear vision, sunglass 
vision or total blackout, and plane-to-ground telephone. We 
hope our 600 mph airborne executives can sneak away from 
high pressure conferences to snatch 40 winks in the Henry 
Dreyfus chair. 


Goodwill visits for NATO navies and engineers 

Here’s a behind the headlines story about the NATO navies 
week at the Canadian National Exhibition. Though thousands 
of people toured the warships anchored in Toronto harbor, few 
realized that an exchange tour was being carried out with ships’ 
personnel and the Scarborough plant of John Inglis Co. The 
five Canadian destroyer escort vessels (Restigouche, St. Croix, 
Gatineau, Kootenay and Terra Nova), have propulsion machin- 
ery made by this company. The navy toured the factory to see 
turbine machinery being made for other navy ships while plant 
employees saw their handiwork in actual operation. Result: a 
better understanding of both operational problems for the de- 
signers while the naval contingent got a first-hand account of 
turbine manufacturing. 


system 

Another double-duty design job in the form of a tractor-mounted 
combination excavating and earth-moving unit. It consists of a 
heavy duty front end loader and easily detached power digger. 
Both are supported by a common sub-frame and powered 
through a single hydral-loop hydraulic system allowing simul- 
taneous operation of both pieces of equipment. With a break- 
away capacity at bucket lip of 5,000 Ibs. and a full-lift capacity 
of half that amount, the unit’s as husky as it looks. And stand 
back, the digger (detachable in two minutes) has a force of 
19,250 lbs. Our source also tells us that the power-digger has 
an uninterrupted pivot arc of 188 deg. with an 18 ft. reach at 
grade and 12 ft. below grade. 


More progress | in seawater conversion 


A major step forward has been taken in man’s struggle to con- 
vert sea water to fresh water. It’s the unit shown here, a 26 
stage flash evaporator which is over 70 ft. long and weighs 40 
tons. Forming part of a plant in southern California, it will be 
first of its kind in the U. S. to be operated in conjunction with 
a steam electric power plant. The plant itself is expected to 
have a capacity of 100,000 gals. a day, and will operate off 
residual heat from a steam generation station. Once in opera- 
tion the plant will explore various operating techniques and 
cost factors. The sea water conversion unit contains over eight 
miles of aluminum brass tubing and nearly 50 tons of steel 
sheet and plate. 


Clouds of frost billow from the open door of a refrigerator 
room. The deep freeze unit is one of three recently installed 
by the Boeing Airplane Company as part of a research and 
development program on aircraft wings. Each chamber is 28 ft. 
long, 10 ft. wide and 11 ft. high and is capable of plunging 
temperatures to 100 deg. below zero. When teamed with a 
super hot draw furnace, the freezers will give Boeing a range 
of temperatures varying from 100 deg. below zero to 1,750 deg. 
above. Wing panels are heated to the maximum, allowed to 
cool at room temperature then given the maximum cold treat- 
ment. The firm is studying brazing of stainless steel honeycomb 
panels for outer wing coverings. 
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IN A 
TUBE? 


At Chesterfield we can look back on over fifty years’ experience in punching and drawing stubborn billets of steel into every 


shape and size of tube and hollow. This experience helps us to turn out impressive numbers of pressure vessels and gas bottles 
too. Whether you’re on or off the beaten track, you are likely to come across the familiar shape* of a Chesterfield gas cylinder 
—one of over 9,000,000 already serving the needs of industry, medicine and construction the world over. 

*Chesterfield gas cylinders are cold drawn, seamless and as perfect as our modern plant and manufacturing technique can make them. 
Chesterfield Cold Drawn Seamless Steel Gas Bottles are manufactured to conform to the specifications and regulations prescribed 


by the competent Authorities in all countries. 
chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED * CHESTERFIELD : ENGLAND: A @® COMPANY 


Canadian Representatives: STANDARD TUBE AND T.I. LIMITED‘ WOODSTOCK: HAMILTON ‘ TORONTO * OTTAWA * MONTREAL 
CRC 61 


For further information mark No. 114 on Readers’ Service Card 
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tl ton Gales appeal 


The buying public knows. And your wholesale 
and retail customers know. Nickel stainless 
steel is a strong, durable metal that won’t 
crack, chip, peel or stain . . . it resists rust and 
corrosion, retains its lustrous beauty indefi- 
nitely. And it’s economical, too. No other 
metal offers qualities such as these for so 
many of the products you design. 

Today, the accent is on glamour-styling in 
products for the home. And the lustrous beauty 


of stainless steel containing Inco Nickel so 
graciously highlights these contemporary 
designs. For nickel helps give stainless steel its 
rich, silvery lustre, its exceptional strength and 
resistance to rust and corrosion . . . makes 
it so easy to fabricate into 
lovely, lasting products with 
irresistible sales appeal. For 
further design information, 
mail coupon at right. 


4. : 
ANCO. 


TRADE MARK 


For further information mark No. 127 on Readers’ Service Card 
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in beautiful durable Stainless teal 





CONTAINING INCO NICKEL 





STAINLESS STEEL IN PRODUCT DESIGN : = ee ee ee ee ee ee 


This illustrated 40-page fact book published by the _ The International Nickel Company of Canada, Limited, 

American Iron and Steel Institute contains 55 Yonge Street, Toronto 1, Ontario. | 
aluable information to assist you in designing products Sik Wiceie send wie. cudies of “Httiaions Meal | 

of nickel-containing stainless steel. Just mail aipecaiceecaia: 

the coupon at right. ¥ | 


! BODIE oe eacccrescarss : 


INTERNATIONAL |”. 
NICKEL ou 


COMPANY OF CANADA, LIMITED . (Ci 1) ee Re a PROV Tes 


5S YONGE STREET, TORONTO ere ae a 
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As Canadian as the Maple Leaf 


Anaconda products are made from 
metals mined and refined in Canada 
... copper and nickel from Ontario, 
lead and zinc from British Columbia, 
zinc from Manitoba. 


Today Anaconda produces Canada’s 
most complete range of copper and 


copper alloys in the form of sheet, strip, 
tube, rod, special wire and extruded 
shapes. 

Buy Anaconda... and you “Buy 
Canadian’’. Anaconda American Brass 
Limited, New Toronto, Ontario. 
Sales Offices: Montrealand Vancouver. 


C-5934 


Li 


AN CON pA 


r] 


Copper and Brass 


TRADE 


MARK 


Since 1922, Headquarters in Canada for Copper, Brass and Bronze 


For further information mark No. 103 on Readers’ Service Card 
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ADVANTAGES 
ALLOY IRON CASTINGS 


This overflow nozzle for the Bauer pulp stock cleaner is 
produced by Canada Iron in Ni-Resist Ductile Iron (Type 
D2) at a considerable saving over previous units in another 
metal. Cast for Bauer Bros. (Canada) Limited, the nozzle 
unit is a composite fabrication of the tubular cast section 
welded to a machined and drilled mild steel flange. 

Alloy iron castings produced through Canada Iron foundry 
technology can mean greater economies and more efficient 
operation in new machine design or replacement installa- 
tions. In many cases, alloy iron components have proven 
superior in operation to stainless steel and bronze—re- 
sulting in longer wear, lower cost — showing savings during 
production, and operational savings as well. 

Ni-Hard, Ni-Resist, Ni-Resist Ductile: these are the 
alloy irons which may be best in your case. Canada Iron 
also manufactures all grades of DOMITE* gray cast iron 
and Ductile (Nodular) cast iron. Ask your Canada Iron 
representative today about these grades and their 
applications. 


SALES OFFICES 


Canada rer MONTREAL—921 Sun Life Building 


UNiversity 6-7841 


 o-7 +X Ss TT | | cS Ss QUEBEC— 100 d’Youville St. 


LAfontaine 3-4590 
CANADA IRON FOUNDRIES, LIMITED TORONTO—169 Eastern Avenue 
EMpire 3-8801 . MEMBER 


*Trade Mark Registered 
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Cold Bonderite systems produce 


auto 
Sav 


im your 


You can’t help cashing in when you have 
a Cold Bonderite System working for you. 
The difference in heat required shows up 
at once as a reduction in operating costs. 

You operate cleaner, rinse and Bonderite 
40° to 75° cooler than in conventional 
phosphating installations. Automatically, 
fuel costs go down! 

There are other automatic savings built 
into Cold Bonderite: reductions in water 
use, less consumption of electrical power 
and elimination of exhaust and ventilating 
equipment. Servicing and maintenance are 
quicker and easier, too, saving labor and 
downtime. 

All these add up to important money 
savings—thousands of dollars a year in 





Since 
1914 — 
leader in 
the field 
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matic 
ings 


phosphating line! 


large installations, proportionately great 
in smaller plants. 


Complete line of Cold Bonderite Systems 


You aren’t limited to a single type of 
phosphate coating in choosing your Cold 
Bonderite System. Parker has cold iron 
phosphates, cold zinc phosphates, and 
products for low temperature 3-stage pro- 
duction washers. And spray or immersion 
applications are available. 

Cold Bonderite chemicals come to you 
in safe liquid form, for easy build-up and 
replenishing and to insure against operator 
error in maintaining most efficient chemical 
balance for continuous operation. 


These chemicals have built-in accelera- 


tors for fastest coating action and are exclu- 
sively formulated to meet the require- 
ments of today’s production lines. 
Highest quality coatings 

Results produced by Cold Bonderite Sys- 
tems equal the highest quality Bonderite 
standards. Chemical costs are as economi- 
cal as conventional “thot” phosphating 
systems so all savings go right into profits. 
There are no changes in equipment needed, 
no new techniques to teach your crew. 

With no trouble at all, you can make the 
switch from hot phosphating to a Cold 
Bonderite System—and start automatic 
savings right away! 

Call in the Parker man now! 


Parker Rust Proof Company 


OF CANADA LTD., REXDALE BLVD., REXDALE (TORONTO), ONTARIO 


BONDERITE and BONDERLUBE 
aids in cold forming of metals 


BONDERITE corrosion 
resistant paint base 


PARCO COMPOUND 
rust resistant 


PARCO LUBRITE—wear 
resistant for friction surfaces 


TROPICAL—heavy duty 
maintenance paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 
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with the 


BELLOWS AIR MOTOR ¢ 





Ba 


Packaging coffee is simplified 


MADE IN aa © es by this Bellows Air Motor 
CANADA ~, ' powered equipment. 


+eeyou can build special machines 
»eeOr modernize existing machines 
at low cost and quickly! 


With parts normally available in every tool room, plus 
one or more Bellows Air Motors, and a little creative 
ingenuity, you can “spot modernize” scores of operations 
whose high cost whittles away at profits. The few illus- 
trated here are typical of hundreds we can show you. 
The chances are good that no matter what you make, 
nor how you make it, this versatile air cylinder, with its 
built-in electrically controlled valve, can lend a mighty aa 


important helping hand to your cost reduction program. Bellows Air Motors fill ice cream, add nuts 
and fudge, fold and seal the wrapper in 
this special machine. 


THIS FREE “SPOT-A-MATION FILE” MAY SPARK 
AN IDEA IN YOUR MIND THAT CAN 
MEAN IMPORTANT COST SAVINGS 





A note on your letterhead addressed to Dept. 
DE-1159, Bellows-Valvair, Ltd., Toronto 18, 
Ontario, will bring you basic data: wiring 
diagrams, installation details, equipment list, 
on a score of “everyday” operations almest 
every industry uses—and, if you wish, the 
services of a Bellows Field Engineer, to help 
you adapt those ideas to your specific needs. 

















1313-B-1 


Tail stock, tool bit, and cross-slide are 


Bellows rene alvai r ltd moved by Bellows Air Motors in this lathe 
’ ® conversion. 
Subsidiary of IBEC 
TORONTO 18, CANADA 
For further information mark No. 106 on Readers’ Service Card 
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HOW TO SELECT 
COST-SAVING 


A TYPICAL EXAMPLE: 
How to Avoid Stripping— 


When high stripping torques are required, a 

Shakeproof NIBSCREW® should be used. 

“Nibs" under the head take up excessive .- 
driver torques and eliminate loose screws, 

re-work and repair. 





You can realize important savings on your assembly line 
by specifying fasteners that eliminate operations, speed up 
production and assure highest quality. Engineered Fas- with engineered 
teners by Shakeproof now overcome stripping, provide 

sealing, assure maximum locking and solve countless fasteners 
production problems encountered in mass assembly of ‘3 
products using sheet metal. 


4 guide t 


assembiy savings 


SEND FOR NEW SHAKEPROOF BULLETIN NO. 100! 
Illustrates twelve typical examples of cost saving fasteners 
for sheet metal applications. Describes important ‘check 
points” for fastener selection. Ofiers testing samples. 
Write for your copy today! 

















t SHAKEPROOF/! FASTEXx 


W DIVISION OF CANADA ILLINOIS TOOLS LTD. 
67 SCARSDALE ROAD +: DON MILLS. ONTARIO 
For further information mark No. 110 on Readers’ Service Card 
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DO YOU KNOW 


THAT YOU CAN HAVE 


MOST OF YOUR ACCOUNTING 





DONE AT THE... 


IBM 


SERVICE BUREAU 





Upon request, a Service Bureau 
representative will call and discuss 
your requirements in strict con- 
fidence. 


DON MILLS ROAD, TORONTO 6, ONTARIO, HICKORY 4-2511 


Branches in principal cities. 


o 
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THE FINISH THAT GIVES YOU A HEAD START 


This bright and shining coil of Noranda brass strip is just off 
the production line — ready for use by a manufacturer in 
fabricating a component or a finished product. 

If you are the user, you will find that it will give you a head 
start — by contributing to the efficiency of your fabricating 
operations and by improving the quality and performance 
of your product. For all production at Noranda is completely 


The key to your best 


integrated to assure the finest in copper and copper base 
alloys in rod, wire, strip and tube. This integrated control, 
starting with the mine and carried through every manufac- 
turing stage, is unique in Canada and is responsible for the 
increasing demand — in both Canadian and export markets— 
for Noranda brass mill products. We invite your inquiries for 
information and technical assistance. 


Noranda Copper and Brass Limited 


SALES OFFICES: Montreal « Toronto « London « Edmonton « Vancouver 


opportunities in metals 





When you specify 


Drafting costs are cut in half 


\ 
SE ww? f 
V7, Quickly and accurately 
rendered to scale with 


= \| NN NAN NW blue grid lines to guide 
you. Guide lines are 

| Nh AGA on back of drawing 

surface enabling you to 

erase and erase without 


fo bestattue) bercamaatce® 








Blue grid lines have 
fo bisteh o) oer-Ducre Mceyente) (Kons 
giving sharp, easy-to- 


PT | ae 


working surface with a 2H 


a ere 
Erase and draw the lines again 

and again. Now hold Clearprint to a 

» light and make reproductions. No ghosts! 


Then test your present sheet. 


Ask our representative or write us regarding Clearprint’s 

revolutionary, new “Pre-Print” which pre-prints your CLEARPRINT PAPER CO. ieee 

basic standards, typical details, title blocks, and bills of she - 67th — pirates! cde 
. . . . * ease sen me sampie earprin 

material. Their application to your particular needs can “Fade-Out” sheets, with prices. 

save thousands of dollars in drafting and lettering time! (] Send me Clearprint samples, with 
: prices, for the following uses: 


ange (] Have your representative call at my 
“ 9 office to discuss special applications 
FADE-OUT"’ PAPER for my particular needs. 


TECHNICAL PAPER wae 
FORMS - CHARTS - GRAPHS FIRM 
“PRE-PRINT” PAPER aeienal 


TM. ‘ccsunssssoussssnnnsusnueenuanenpstssnte“soneasattasntesasiistos=tsossiSosts=Si=n—iSsesssnarustvenunGuscinannsnneensneee. <ptserweunvesenter ~----oomeesen 
THERE IS NO SUBSTITUTE CITY : 


Clearprint is Watermarked For Your Protection 


o 
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Quick-Opening Fasteners: 
Screw [ype or 1/4 Turn? 


Know the features of each before you specify. 


M. R. TUOZZO 


The selection of a quick-operating door 


fastener usually involves a choice be- 
tween two basic designs; the quick- 
acting screw fastener and the Y, turn 
fastener. Both are relatively inexpen- 
sive. Each has advantages that make it 
the logical choice for certain applica- 
tions. 

THE SCREW FASTENER is a rugged, 
square threaded screw assembly engag- 
ing in a special heavy stamped nut. The 
nut is clipped, riveted, or welded to the 
door frame. A special washer behind 
the thread captivates the screw in an 
oversize hole in the door. 

Because of its exceptional “float,” it is 
installed without precision measure- 


COMPARISON OF 


ments and will always line up with 
ease. Where a variation in material 
thickness may occur or a gasket must 
be compressed, the screw fastener is 
preferred, since a single grip length 
can be used throughout. Under most 
conditions it will completely disengage 
in two to four turns. It offers excellent 
resistance to vibration and forms a solid 
joint with no “give.” 

The screw fastener can be backed all 
the way out of the door frame without 
moving the door. If required, it can 
be installed so as to jack the door open 
as it is unscrewed. 

THE QUARTER-TURN FASTENER 
is usually selected for application on 
aircraft (under Army-Navy-Air Force 
specification MIL-F-5591A) where in- 


stantaneous removal of fastened parts 
is required. As the name implies, it is 
quickly locked or unlocked by a frac- 
tional turn. 

Its strength characteristics also are very 
high when the stud is formed from 
a single piece and no thin springs, 
wires, Or Cross pins exist in the assem- 
bly. The stud is retained in the door 
panel by a metal grommet, and en- 
gages in a full floating spring-loaded 
receptacle, riveted or welded to the 
door frame. 

Where the thickness of door and frame 
are fairly constant through an entire 
production run, the quarter-turn fas- 
tener is a wise choice. Its design affords 
maximum speed in fastening, and 
excellent vibration resistance. 


STANDARD QUICK-OPENING FASTENERS 





SOUTHCO SCREW FASTENER 
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Represented in Canada by... 
BLACK BROTHERS, LTD. 


1200 Hornby Street 
Vancouver, B.C. 


METAL AND WOOD 
FASTENING DEVICES 
60 Lakeshore Dr., Valois 

Montreal 33, Quebec 


WESTAIRE SALES CO. 


380 Donald Street 
Winnipeg 1, Manitoba 
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SAVE 


=] eZo]} \] ats 


*Could be 50,000, 100,000, 200,000, or whatever your production run. 


You save time and money every time a 
Speed Nut is tightened. Multiply this saving 
by the number of fastening operations on 
your assembly line and the cost reduction 
is very significant. What’s more, improvement 
in product performance accompanies this cost 
savings because Speed Nuts provide a positive 
spring tension lock to every fastening. 

There are 8,000 different types and sizes of 


Speed Nuts now in use. If one of these won’t 
cut your costs, we'll design one that will. 


DOMINION FASTENERS 


Exclusive TINNERMAN Canadian Licencee 


Take 10 seconds now to fill in this coupon — and 
you'll save precious seconds thousands of times 
over to lower your production costs. 


DOMINION FASTENERS LIMITED 


a Gee. A. Tinneunon 
HAMILTON, ONTARIO, Sales Branches: Toronto, Montreal 


Like most manufacturers, | want to get my production costs 
down. Please rush complete information on how Speed Nuts 
can help me. 


NAME 





COMPANY. 





ADDRESS 





WE MANUFACTURE_ 
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_ From creation to production... 


lights the way 


to consumer acceptance 


Here are three excellent examples of consumer appeal 
in table lamps. Campbell Electric Limited of Brant- 
ford, Ontario, designed these three to please the con- 
sumer eye and motivate him into purchase. Balance 
of design, beauty of shape, and permanency of ma- 
terial are the factors they utilized to make shoppers 
look and say, ‘““That’s for me.” 

To meet aesthetic and production needs, Campbell 
uses Noranda Spinning Brass, a standard Noranda 
alloy whose fine grain structure needs little attention 
after forming. Its fine surface requires a modicum of 
buffing before it goes out to meet the market. With 


Noranda Copper and Brass Limited Noranda 


SALES OFFICES: Montreal ¢ Toronto « London e Edmonton ¢ Vancouver 


Qiz (1% 


Noranda Spinning Brass, your product has inherent, 
unadded qualities that cannot rub or wear off or 
lose their glamour with age. 

There’s only one person whose judgment on your 
product really counts. He’s the consumer. He looks 
and buys or he looks and shies. Make use of the 
natural beauties of Noranda Spinning Brass (among 
many other Noranda alloys) for your product. Make 
use of Noranda Technical Service, too—always ready 
to assist you in selecting the correct alloy and temper 
to meet your individual requirements. 


The key to your best 


Opportunities in metals 
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From the BRUNING ) man 


a Table-top White-printer! 
BIG “30” PRINTS in seconds! 


Copy#ex 300...NO VENTING...NO ODOUR! 








Copyflex 300 is a complete “‘inside’”’ reproduction department 
for smaller firms or a valuable answer for the large firm 
where the central white-printer is overloaded. 


It reproduces tracings 30 inches wide by any length, yet is 
remarkably compact ... sits on desk-top or table. Anyone 
can operate Copyflex 300 and get uniformly excellent, sharp, 
clear, black-on-white prints. 


Let the Bruning Man demonstrate this on-the-spot repro- 
duction service featuring speed, economy, simplicity, ease 
of maintenance, cleanliness, freedom from odour, quietness 
and Bruning dependability. 
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Model ‘300’ is but one of a complete range of models from 
heavy-volume floor models to compact desk-top units, 
sized for every reyuirement and every budget. Copyflex 
requires a surprisingly low capital investment... or can be 
obtained on a lease-purchase deal. 


» 


i i 7 
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apy lex 


LOW-COST DIAZO WHITEPRINT REPRODUCTION “ 
AT ITS BEST! 





the RUNING ) man... 
A PRODUCT SPECIALIST... 


makes a career of supplying ideas and equipment to enable you 
to get faster, better production at lower cost from your draft- 
ing room. He represents a full line of field equipment, too. 





Prominent engineering and drafting products supplied ex- 
clusively by the Bruning Man include Bruning transparentized 
tracing papers, the Bruning electric erasing machine, Bruning 
drafting machines and surveying equipment. Other items 
range from drawing inks and drafting tapes, to major equipment 
such as drafting room furniture. 


The Bruning Man represents America’s leading single source 
of engineering and drafting equipment. Try him for your 
next requirement. 


Charles Bruning Co. (Canada) Ltd. 
37 Advance Road, 
Toronto 18, Ontario 


Dept No. DE-11! 


I would like: full information on Copyflex Model “300” (J 
your 350 page catalogue of drafting supplies [] 
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Simplify your sealing problems..~ 





with Johns-Manville Precision moulded packing designs for 
pressure applications in hydraulic and pneumatic equipment 





1. Type “A” Packing Cups for pistons 
(the original “square heel” cup design) 














4. Hat Cup Packing for rods 





7. U-Cup Packing for rods and pistons 


JOHNS-MANVILLE 








6. Cumpac #239 packing for rods 








THE WIDE VARIETY of Johns-Manville Packing de- 
signs enables you to handle practically any sealing 
problem. The designs shown on this page are obtain- 
able in a broad range of standard sizes and in materials 
designed for either usual or special service conditions 
encountered in hydraulic and pneumatic equipment. 
Johns-Manville also produces oil seals, moulded gaskets 
and miscellaneous shapes to specification. See your local 
J-M distributor or J-M sales office for product or 
engineering data. Or write Canadian Johns-Manville, 
565 Lakeshore Road East, Port Credit, Ontario. 


Johns-Manville MOULDED PACKINGS 


PRODUCTS 


1-1061 
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‘molds better prod 
more economically ! 


Cleaner Designs With VIBRIN 


Both these versatile new cleaners were designed for Frank C. Lalonde 
Limited of Montreal by Fortune Associated. And both housings were 
molded of VIBRIN at a fraction of ‘normal’ cost of competitive metals — 
by CUSTOMOLD LTD., also of Montreal. And that’s the story line of a 
hundred stories about VIBRIN polyester reinforced with glass fibre. In one 
application after another, molded VIBRIN is improving on wood and 
metal — with important savings in the bargain. 


VIBRIN requires neither heat nor pressure, and only the most inex- 
pensive molds. Yet it offers great strength, light weight, corrosion resistance 
and the colour of your choice. 


Naugatuck technical representatives are at your service, and the 
facilities of our development laboratories are available to help you evaluate 
Vibrin — to improve present products or to create new ones. Simply 
contact Naugatuck Chemicals at Elmira, Ont., or our branches in Montreal, 
Toronto, Winnipeg or Vancouver. 


Other NAUGATUCK Plastics 


y oN : 
Vibramix — Polyester Premixes = N audgat ul Cc k C h e m i Cc al & 


Kralastic — Styrene Copolymers 
Marvinol — Vinyl Resins DIVISION OF DOMINION RUBBER COMPANY LIMITED 
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TORRINGTON 
Spherical Roller Bearings Offer: 
inherent self-alignment 
conformity of rollers to raceways 
integral center guide flange for 
stability 
positive roller guidance 
land-riding bronze cages 
maximum radial and thrust 
capacity 
controlled internal clearance 
electronically selected rollers 


even load ion Shaped for Stability ! 


The asymmetrical shape of each roller in Torrington Spherical Roller Bearings 
contributes directly to operating stability and long service life. 

The maximum roller diameter is not at the center of the roller. Located towards 
the center flange, it insures geometric positioning of the roller for positive guidance 
with free rolling action. 

The roller shape also approaches that of a tapered roller. Lines extended from the 
roller-to-race contact zone converge at the roller and bearing axes. This approach 
to true conical rolling action further assures stability. 

These are two more reasons why Torrington Spherical Roller Bearings operate 
cooler, quieter and with greater stability. For the ultimate in bearing performance 
and service life, always specify Torrington Spherical Roller Bearings. The Terrington 
Company, Limited, 925 Millwood Road, Toronto 17, Ont. 


Spherica eee ss «6 6N9hORRINGTON BEARINGS 


Every Basic Type of Anti-friction Bearing 











SPHERICAL ROLLER +» TAPERED ROLLER + CYLINDRICAL ROLLER + NEEDLE + BALL ¢ NEEDLE ROLLERS ¢ THRUST 
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IMPORTANCE COMES IN MANY SIZES 


This stamping is one of thousands devel- 
oped and manufactured by the engineering team of 
Wallace Barnes. Although it is small, it has an im- 
portant part to play in the end product. It must be 
exactly right in design, temper, and performance 


To be sure your stampings are 

exactly right, get the benefit of Wallace Barnes’ 500 

man-years of experience in the specialized field of 
small stampings and springs. 

odern tool-making and production facili- 

ties are your assurance that each and every stamping 
will meet your specifications. 

From creative engineering to prompt 

delivery ... you camdepend on Wallace Barnes. 


Barnes 
Company Ltd. 


Subsidiary of 
Associated Spring 
Corporation 

Send for your FREE copy of “Pocket Guide to pcs nninianacaad 


Springs and Other Things’. A pictorial guide 
of our products and services. 


Pointe Claire, Que. 


Sales Agent: E. A. Tipping Sales Ltd., 


Winnipeg—Vancouver (Richmond) 


| 
| 
| 
| 
| 
| 
| 
| 

the product im which itisuea. "| The Wallace 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Cylinder head gasket is the VIC-2-FOLD metal-encased asbestos 
construction. It provides maximum sealing strength, permits close 
thickness control. Steel bottom layer, formed upward in cyl- 
inder openings, gives best burnout resistance. Copper top layer, 
formed down in other openings, gives best corrosion resistance. 


(ase-o-mé@ilic orive 800 


revolutionary torque converter drive farm tractor 





From creep speed to full engine speed in any one of eight working ranges, using 
throttle control only—that’s the new convenience feature of Case-O-Matic trans- 
mission in Case diesel tractors. 


Sealed for Sustained Performance 


The Case-O-Matic Drive 800 Diesel tractor is equipped with an effi- 
cient torque converter and a standard multiple-geared transmission 
plus a conventional direct drive. It is Case engineers’ newest achieve- 
ment in giving the tractor operator modern car-driving convenience. 
Case-O-Matic Drive senses the load—increases torque power up to 
100% instantly, precisely, automatically —without clutching, shifting 
or stalling. 

The 800’s performance is insured with tightly sealed-in power flow 
from engine to transmission to power output shaft. And for depend- 
able sealing, Case designers chose Victor gaskets and oil seals. 

Sealing engines, transmissions and machinery of all types for high- 
est efficiency has been a specialty service with Victor for a half- 
century. As has been the J. I. Case Co.’s experience, Victor can 
serve you best and most economically by working with you from 
the very start of a sealing specification. Your inquiry involves no 
obligation. Victor Mfg. & Gasket Co. of Canada Ltd., St. Thomas, 
Ont. In the U.S.: Victor Mfg. & Gasket Co., Chicago 90, Ill. 





Transmission case gasket is Victor Asbesto- 
prene 233, selected for high crush resistance 
and resilience. This beater-mixed asbestos, 
synthetic rubber packing holds a tight seal 
under severest stresses of tractor service. 


Case-O-Matic clutch 
shaft and power 
take-off shaft are 
sealed with Victor K3 
Victoprene oil seal. 
This narrow-width 
design for compact 
housing provides con- 
trolled lip pressure 
sealing; coating of 
synthetic rubber. Al- 
so seals at toe and 
O.D. 


Transmission power 
output shaft is dual- 
lip sealed with K4 
Victoprene oil seal. 
Inner lip retains 
lubricant; outer lip 
excludes dirt. Victo- 
prene on O.D. and 
toe also seals hous- 
ing. 


Your authoritative 
guides to sealing 
specifications— 
Victor Gasket 
and Oil Seal 


Sealing Products Exclusively ws Catalogs. Write 
for free copies. 





GASKETS ¢- OIL SEALS « PACKINGS e MECHANICAL SEALS 
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2560 


a smaller, more compact frame 
WITH BUILT-IN DEPENDABILITY, GREATER RUGGEDNESS 


Check the features that Wagner research and design engineers have 
incorporated in this specially designed 10 h.p. polyphase motor . . . many 
are exclusive to Wagner... ALL spell longer life, lower maintenance costs. 
The smaller, more compact frame is special formula cast-iron for added 
corrosion resistance. Foot construction is extra rugged and braced 
in two directions. One piece aluminum rotor is virtually indestructible. 
; Transverse greasing, revolutionary in itself, together with Lithium Base 
Transverse greasing cleans a : “ ; ade 
out old grease puts in fresh grease assures efficient lubrication under any and all operating conditions. 
—longer bearing life! For standard motors heavy series S.K.F. ball 
bearings are used. Where extremely quiet pO SS 
operation is required, sleeve bearing construction =.” 
is available. f 
In addition to these new CEMA frames 254U 
and 256U, 7% and 10 h.p. ratings, Wagner also 
manufactures a complete range of h.p. and 
Blower blades form integral speed ratings in frames 56 to 256U. 
part of 1-piece rotor... 


permanently dynamically Ask your Wagner man... he knows! bins 
balanced. ” 


A Efficient cooling with ribbed 
Wagner [SIL ECIIRIG | senanent ict ini cvs 
i totally enclosed fan-cooled, and 


FS 


5 HPJ explosion proof (shown 
Head Office: LEASIDE, ONTARIO ) below). 
Division of: a 
SANGAMO COMPANY LIMITED. 


PLANTS: LEASIDE, ONT. 
TROIS RIVIERES, P.Q. 


Sales Offices: 


Enti Sata ted TORONTO © MONTREAL 
ntire winding impregnate WINNIPEG ® EDMONTON 


with Harvel moisture : Also sold by 
resistant varnish, % ‘4 §=©Northern Electric Co. Limited 








Type CPJ and HPJ have a 

rugged fan guard which allows 

free air passage—keeps out 
| foreign objects. 





RPJ—standard protected. 
New Wagner 256U and 
254U models are built 

to CEMA standards. 


“DESIGNED, ENGINEERED AND MANUFACTURED IN CANADA,” 
9787 


For further information mark No. 150 on Readers’ Service Card 
DESIGN ENGINEERING NOVEMBER 1959 














DEATTEME 


When your forging supplier is Dominion Forge, 
the all-round experience of its people 

pays off for you whether you’re 5 minutes 

or 5,000 miles away 





DOMINION FORCE 


LP) 


DATA BOOK ON FORCINGS 


Down the street or across the world, forging users have learned to depend 
on Dominion Forge for over 40 years. There are several 

good reasons why. One is Dominion’s multiple forging equipment, 
unmatched anywhere on the continent for versatility. 

Another is Dominion’s quality standards. 











FREE! Write for your copy of Dominion’s 
But even more important to you may be a third—Dominion Forge’s people! DATA BOOK ON FORGINGS on your 
The forging engineers, responsible for intelligent customer liaison, Company’s letterhead. Handy, useful, pro- 
the cost-conscious forging design experts, concerned with your practical fusely illustrated, it should be on your desk 
requirements, the metallurgists, the die-makers, the hammer operators, if you use or buy forgings. No obligation. 
inspectors and shippers all have one thing in common— Experience ! 

Many of them have been with Dominion Forge for more than 35 years. 

Over 125 of them are members of the Dominion Forge 

Quarter Century Club. More than 300 have been on the payroll for 

10 years or more. 


That kind of experience pays off for you whether you’re a big customer or 
a small one, whether you need 15 or 150,000 forgings of one design, 
whether you’re down the street or across the world. You are 

invited to put it to work for you. 


DOMINION FORGE LIMITED 


© MEMBER: DROP FORGING ASSOCIATION STEAM HAMMER SHOP FOREMAN, MICHAEL 
= DIENESCH, one of over 125 members of 
2480 Seminole Street, Walkerville, Ontario, Canada Dominion Forge’s Quarter Century Club, 


is typical of the calibre of men whose 
Telephone: Clearwater 4-7545 +» Cable Address: Domforge experience is at your service. 
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Industrial Education Institute 


announces a new five-day skill training course 


VALUE ENGINEERING & ANALYSIS 


For men with responsibility in 


PRODUCT DESIGN PROCUREMENT MANUFACTURING 
Boston (Hotel Somerset) November 30-December 4 


Offering the first and only skill training in the application of value techniques, on an 
industry and government-wide basis . . . An unusual opportunity for organizations of every 
size to have men trained to qualify as Value Specialists. 


Conducted by a “faculty” of recognized authorities on Value Engineer- 
ing & Analysis—brought together for the first time at any Seminar or 
Conference on the subject. 


LAWRENCE D. MILES BERNARD W. EADES 
Manager-Value Services, GENERAL ELECTRIC Manager, Value Engineering, STROMBERG-CARLSON 
COMPANY CO., and President, Society of American Value Engineers 
REAR ADMIRAL A. G. MUMMA (USN Ret.) RAYMOND J. SPENARD 


Vice President, Engineering, Val “p! at; 
WORTHINGTON CORPORATION ee ee ee 


(USN Ret.) ee ster 
Chairman, Value Engineering Committee, ELECTRONIC Office of Value Engineering, Bureau of Ships, U. S. NAVY 


INDUSTRIES ASSOCIATION R. GLENN WOODWARD 


FREDERICK S. SHERWIN Value Engineering Consultant, RAYTHEON CO. 
Manager, Value Analysis Services, RAYTHEON CO. ROY FOUNTAIN 


VINCENT deP. GOUBEAU Manager-Value Research, GENERAL ELECTRIC CO. 
Vice President, Materials, RADIO CORP. OF AMERICA LOUIS J. De ROSE 


DON OTIS Executive Director, MATERIALS MANAGEMENT 
Controller, Electric Typewriter Div., I1.B.M. CORPORATION INSTITUTE 


PAUL FARRELL 
Editor, PURCHASING 


Every company that makes a product — and every organization that buys materials or components — 
should have trained Value Specialists . . . through this intensive 5-day course, you can have men trained 
at a fraction of the cost of any other method. 


You will learn the same value techniques that are making dramatic savings for GENERAL ELECTRIC, 
I.B.M., RAYTHEON, SYLVANIA, BOEING, GENERAL DYNAMICS, MARTIN, R.C.A., U.S. NAVY 
(Bureau of Ships), U.S. ARMY ORDNANCE and others — and you will be trained by the men who 
developed, applied and taught the techniques in these organizations. 


e You will “learn by doing” — by value analyzing a wide variety of specially selected products. 


e You will receive a wealth of specially prepared take-home material — everything necessary to start imme- 
diately on your program of Value Engineering & Analysis. 


Men who successfully complete this course will receive 
Certificates of Competence in Value Engineering & Analysis 


Write, telephone or wire today for free brochure containing complete course description and 
enrollment information 


INDUSTRIAL EDUCATION INSTITUTE 


25 HUNTINGTON AVE. (Tel. Commonwealth 6-5494) BOSTON 16, MASS. 
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ALATHON 


POLYETHYLENE 


Densities from 0.914 to 0.930; 
melt indices from 0.3 to 20; wide 
range of stiffness, clarity, gloss, 
shrinkage. Outstanding 
processability over whole range 
of properties. 


This tabulation lists 6 ver- 
satile plastics that fill a 
wide range of requirements. 
Investigate them. You'll be 
surprised to discover how 
efficiently and economically 
they can fill your industrial 
needs. 


Film; moulding (housewares, 
etc.); pipe; wire insulation; 
cable jacketing; extrusion coatin 
of paper, cloth, etc; blown and 
thermoformed. 








LUCITE® 


ACRYLIC RESINS 


Clarity; colourability; weather 
stability; wide moulding range; 
craze resistant; panelling 
processability. Powdered resins 
also available. 


Moulding of lenses, lighting 
fixtures, escutcheons, brush bac 
extrusion of rod, tube, sheet for 
thermoforming of signs, letters, 
diffusers, etc; lacquers, 
adhesives, etc. 





NYLON RESIN 


High strength and fatigue 
resistance over wide temperature: 
range; excellent abrasion 
resistance, low friction 
co-efficient. Easily moulded in 
properly adjusted equipment. 
Special extrusion grades available. 


Wear parts for machines 
(bearings, gears, cams, bobbins 
toggles, etc.); locks; hardware; 
plumbing fixtures; fasteners; wi 
and cable jackets and sheaths; 
switch parts; heat and impact 
resistant housings; 

oil resistant tubing. 





ACETAL RESIN 


Exceptionally high strength, 
stiffness and fatigue resistance; 
high heat resistance; low friction 
co-efficient; low water absorption. 
Easily moulded in properly 
adjusted equipment. 

Extrusion grade available. 


Mechanical parts; hardware; 
pipe fittings; tool parts and 
housings; extruded tubing and 
trim. 





TEFLON® 


FLUOROCARBON POLYMERS 


High heat resistance, lowest 
friction co-efficient, chemically 
inert and insoluble. Outstanding 
as an electric insulant. Requires 
special equipment and processes 
for ent and extrusion. 
Also available as dispersions. 


Gaskets; packings; bearings; 
seals; insulators; anti-adhesive 
coatings and coverings; 

high temperature wire coatings 





LINEAR 


POLYETHYLENE** (new) 


Stiffer, stronger, more heat 
resistant than present Alathon* 
range. Tough and abrasion 
resistant. 


*T.M. Reg’d E. I. du Pont de Nemours and Company Inc. 
**To be made in Canada. Enquiries invited now. 


For further information on these and other Du Pont 


plastics, write to: 


DU PONT OF 


CANADA LIMITED 


Box 660 


Montreal, Que. 


Rigid housewares; thin-wall 
containers; pressure piping for 
water; drainpipe; rigid sheet fo 
thermoforming; mechanical 
parts, monofilament for rope ar 
industrial cloths, seat covers. 


Better Things for Better Living 
... through Chemis! 





Nature’s Tiny Flashlight. There's 
more to the surprisingly bright flashes of 
the firefly (Lampridae) than the body 
chemicals which it burns. In addition, a 
clear, curved section of the insect's skin 
acts as a magnifying lens and a layer of 
crystals as a reflector. 
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Miniature Angle Counter. Moving 
tape on this counter used in aircraft 
(approx. 312” long) shows horizontal 
angular deviation from pre-set point. MPB 
bearings on key shafts help keep torque 
at approximately 0.1 ounce-inch at tem- 
peratures from —55°C to +125°C] 


New Miracles in Miniaturization 


Today's accelerated processing programs 
(and space programs) demand that equipment 
operate continuously and faultlessly at high 
rates of speed and with maximum efficiency. 
The bearings which minimize frictional and 
inertial losses in such equipment must often 
be extremely small, but nonetheless depend- 
able in every respect. MPB supplies industry 
and the military with tiny, tough, reliable 


bearings from a line of 500 types and sizes 
ranging down to 1/10” O.D ‘‘Specials” when 
necessary. For complete details, ask for our 
new catalog. Engineering assistance on 
request. Write to MPB distributor: Lyman 
Ltd., 920 Ste. 


Sophie Lane, Montreal. Additional offices: 


Tube and Bearings, 


Toronto, London, Winnipeg, Vancouver 
and New Glasgow. 


Man with Miracles. Chuck Sheridan 
is constantly helping industry and aviation 
to solve problems of friction and inertia 
with MPB bearings. Like all MPB Technical 
Representatives, he'll be glad to help you 
meet the challenge of miniaturization 
efficiently and economically. 


ACTUAL SIZES OF BEARINGS USED 
IN ANGLE COUNTER SHOWN ABOVE 


MINIATURE PRECISION 


BEARINGS, INC. 


Helps you perform miracles 
in miniaturization 


For further information mark No. 131 on Readers’ Service Card 
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Low cost Air/Hydraulic components 
help increase production 6007 plus 


MAXAM controls are used extensively on this 
Rotary Type Index Machine. On the multi-stage 
table, plastic barrels for fountain pens are fed, 
clamped, drilled, tapped, milled and formed, entire- 
ly by air-hydraulic control. 

Sequence and timing of operations is carried out 
by simple plate cams operating MAXAM controls 
and, as a result, the machine can be easily adapted 
to perform a completely different series of opera- 
tions. The machine is built by Bristol Repetition 
Ltd. and production shows an increase of over 
600% when employed on this application. 


MAXAM controls afford complete flexibility of 
design as well as reliability of operation. They are 
specially constructed to perform equally well for 
oil or air service, allowing both to be used in the 
same circuit. It is interesting to note that 66% of 
current production is for applications where 
MAXAM has been specified by the designers. 

MAXAM controls and NOPAK cylinders are read- 
ily available from Canadian Stock and a complete 
technical service is offered. For further information, 


please write or call:— 


MAXAM-NOPAK DIVISION 


HOLMAN BROS. 


97 KENT 


(CANADA) LTD. 


AVENUE, KITCHENER, ONTARIO 


Regional Offices at: 1415 Lawrence Avenue West, Toronto, Ontario @ 8025 Decarie Blvd., Montreal, Quebec. 


For further information mark No. 125 on Readers’ Service Card 
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SPECIAL 


Bending, flattening, threading, punching, 
shaving and other secondary operations are 
offered by Stelco as part of a comprehensive 
service in producing contoured parts for 
industry. 

“Special” fasteners and components may be 
specifically designed for an individual re- 
quirement or may be a standard item adapted 
to do a special job. 

On all such parts, Stelco’s basic processes of 


FASTENERS 
dd COMPONENTS... 


designed to reduce costs! 


cold heading or hot forming can offer im- 
portant cost reductions. Material scrap is 
almost completely avoided. Production rates 
are fast. Often the savings in production, 
the economies in assembly, or the improved 
performance, will warrant redesigning as a 
Stelco “special” a part you are now using. 

Consult Stelco’s Fastener Engineers through 
the facilities of any Stelco Sales Office. It 
could result in important savings for you. 


THE STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 


bs conn Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, Hamilton, London, Windsor, 


Winnipeg, Edmonton, Vancouver. J. C. Pratt & Co. Limited, St. John’s, Newfoundland. 


59193.8 
For further information mark No. 144 on Readers’ Service Card 
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ICKERS «...the MOST EXTENSIVE LINE 


of hydraulic units and complete systems 


available in CANADA 





Shown here are only a few representative Vickers 
hydraulic units that are available in Canada. Having 
the most complete line of hydraulic equipment, Vickers- 
Sperry offers you the advantages of undivided responsi- 
bility and the assurance that all components can be 


combined for optimum performance. For further in- Vane Pump Tuo Stace Vone Double and Two- Verlable Detivery 
formation, ask for Bulletin 5001B. Pump (2000 psi) Pressure Vane Pumps Piston Type Pump 











PRESSURE CONTROLS 


Power Unit is Balanced Hydrocushion Hydrocushion Pressure Flow Control Valve 


3 Self-Contained j ; with Hydrostatic 
b npaauts Power Sewn | eames Tm Seaeme Tye Concertnaace aos compensa 











DIRECTIONAL CONTROLS 


Plunger Type 
Four-Way Valve dis Check Valve 


Rotary Type 
Four-Way Valve 


Solenoid Controlled 

Pilot Operated Four-Way Valve 
Pilot Operated 
Four-Way Valve 


Deceleration 
alve 
Manually Operated 
Four-Way Valve 





MOTORS 4 ACCESSORIES 


=~ Constant Displacement ns 


Piston Type Motor Variable 


Displacement 
Piston Type 
Motor 


: Traverse and 
J High Pressure 
Balanced Vane i Re Type Micronic Pores soc 
Type Motor Hydraulic Cylinders Accumulators Oil Filters 

















VICKERS-SPERRY of Canada Ltd. 


Division of Vickers Incorporated 
SPERRY RAND CORPORATION 


VANCOUVER—1637 West 5th Ave. « TORONTO—92 Advance Road + MONTREAL—318 Victoria Ave. 


VICKERS OFFERS WORLD-WIDE FACILITIES—SALES AND SERVICE 


or further information mark No. 148 on Readers’ Service Card 
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GENERAL PURPOSE HIGH FLOW 
direct acting solenoid valves piloted piston solenoid valves 


HIGH PRESSURE 
lever action solenoid valves 


HIGH FLOW 
magnetic diaphragm valves 


HIGH VOLUME 
HIGH PRESSURE 
Hydramotor valves 


HIGH POWER 
Tork-Master valve operators 


FROM '/s” TO GO” PIPE SIZE 


And with these GENERAL CONTROLS valves you get not only a 
complete range of sizes... but the right combination of operator 
and valve to do the job right...in terms of operating power, speed, 
capacity, flow characteristics and safety. You'll find the answer to 
your every electric valve problem in these GENERAL CONTROLS 
valves. Send for basic electric valve catalogs today. 


Automatic Contro/s for Product or Process 
GENERAL CONTROLS CO. re LTD. 


PLANT IN GUELPH. ONTARIO—FACTORY BRANCH OFFICES IN TORONTO. MONTREAL. WINNIPEG AND VANCOUVER 


Distributors in Calgary, Edmonton and Regina (Welis H. Morton Co., Ltd.) and Vancouver, B.C. (Pacific Controls, Ltd.) 


For further information mark No. 122 on Readers' Service Card 
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FEDERAL ISONEL 


Solves High Temperature 
Motor Problems 


The outstanding thermal properties 
of Federal’s (Polyester) Isonel 
Magnet wire permit the operation 
of motors at higher temperatures— 
suitable for use at Class F (155°C) 
temperatures. This means the motor 
size can be reduced for a given horse- 
power, or greater horsepower can be 
obtained from a given size. 


While having this advantage of 
higher operating temperatures, 
Federal’s Isonel possesses the excel- 
lent heat shock, chemical and abra- 
sion resistant properties of vinyl- 
acetal magnet wire. It has improved 
resistance to flow at high tempera- 
tures; and it does not craze, giving 
higher voltage breakdown and 


Now available better shelf-life. 

| Available in Pay-Off Paks 
13-23 in 250 and 500 Ib. 
rectangular shapes! 24-29 in 100 Ib. packs. 





in square and 








Specify Federal . . . for the best in Magnet Wire. 


FEDERAL WIRE & CABLE DIVISION 


H.K.PORTER COMPANY (CANADA) LTD. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment—DELTA- STAR ELECTRIC DIVISION, NATIONAL 
ELECTRIC DIVISION; PEERLESS ELECTRIC DIVISION; Specialty Alloys. RIVERSIDE-ALLOY METAL DIVISION; Refractories— REFRACTORIES DIVISION; Electric 
Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, 
LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S.A., and in Canada, Refractories, Disston” Tools, 
“Federal” Wire and Cable, "Nepcoduct" systems, H. K. PORTER COMPANY (CANADA) LTD. 


For further information mark No. 136 on Readers’ Service Card 
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The shaft in this assembly rotates continuously in a horizontal posi- 
tion, and, when copy is being fed into the camera, a cam raises the 
shaft 5° - 10° out of alignment to bring the rubber roller at the free 
end of the shaft into contact with the film. This is the mechanical 
heart of the Diebold Portable Microfilm Camera. 


At the fulcrum, is a HEIM Zecéa¢® spherical hearing 


This self-aligning bearing not only compensates for the inherent misalign- 
ment of the shaft, but delivers the smooth operation which prevents hesitation 
or binds that would show up as objectionable density bars in the picture. 


The HEIM Zac¢ad® SPHERICAL BEARING 


represents a simple, trouble-free self-aligning bearing prin- 
ciple. This cutaway view shows how the single ball has 
universal movement, rotating in bronze bearing inserts, and 
presents a large surface supporting area. This permits higher 
load ratings to meet virtually every application requirement. 


Heim Unibal Bearings are sold and stocked by the 
leading bearing distributors in the U.S. and Canada. 
Write for complete catalog and list of distributors / 
or for any engineering data on special problems. 


R§M BEARINGS CANADA LTD. 


SEVEN ISLANDS 
QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT. HAMILTON 
755 Blvd. des Capucins 1006 Mountain St. 1302.Notre Dame Ave. 375 St. Georges St. 33&50EdwardSt. 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave.N. 250 Arnaud St. 


FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 





For further information mark No. 124 on Readers' Service Card 
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on 
STAINLESS 


STEEL 
stands for... 


URENESS of QUALITY 


Shawinigan produces corrosion-and heat-resistant steel 


castings and centrifugally cast pipe for specific needs in in- 
dustry. Chemical plants, oil refineries, and the pulp and paper 
industry, where equipment must withstand corrosive acids or 
high temperatures, have long appreciated the consistently high 
quality of “Shawinigan” stainless steel and alloys. 
“Shawinigan” products are under full laboratory control, 
from careful balance of composition to rigid inspection of the 
finished casting. Gamma and X-rays, magnaflux, fluorescent, 
and tensile testing equipment ensure that “Shawinigan” high 
alloy steels meet ASME, ACI and ASTM specifications. There- 


fore, uniformity, longer life and carefree service are assured. 


Stainless Steel and Alloys Division 
me ae: HEAD OFFICE: SHAWINIGAN BUILDING, MONTREAL, QUE. 
Branches: 505 Eglinton Ave. W., Toronto, Ont.» 1030 W. Georgia St., Vancouver, B.C, 


For further information mark No. 142 on Readers’ Service Card 
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Exclusive DE] Feature 


Chain drives 
keep pace 
with 

modern design 


Precision roller chain drives claim three main ad- 
vantages in this era of modern design and increas- 
ing automation: compactness in relation to the 
power transmitted, adaptability to simple or com- 
plex arrangements and efficiency in transmitting 
a high proportion of the input power. 


History of development 


Hans Renold, a Swiss who emigrated via Paris 
to England in 1873, invented and patented the 
bush roller chain in 1880. Although other, more 
primitive chains preceded it, they suffered ex- 
cessively from wear at the points of articulation. 
Renold’s patented chain overcame this by intro- 
ducing a bush between the roller and the bearing 
pin. 

Renold’s chain was specifically designed for use 
on the newly invented “safety” bicycle which, un- 
like the old and presumably dangerous high- 
wheeler, required a chain drive between the pedal 
shaft and the rear wheel. Where undue wear of 
earlier chains — adapted from textile mill devices 
— had caused too frequent failures, Renold’s 
patented bush roller chain succeeded and its suc- 
cess led rapidly to its adaptation for use with 
mechanical power in industry. It was the grand- 
daddy of today’s modern, precision roller chains. 

From the high speed chains for automotive 
camshaft drives to the brute strength chains in 
mines, power generating installations, heavy mills, 
oilwell drilling equipment etc., or the extreme 
precision of the chain-operated control mechanism 
for the world’s largest radio-telescope at Jodrell 
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Fig. 1—On rubber calendering machine, duplex 
roller chain transmits 100 hp quietly, smoothly. 


Bank in Great Britain, roller chains afford to 
design engineers an unmatched adaptability to a 
myriad of mechanical power transmission tasks. 

When machinery plans are at the design stage, 
this adaptability can provide efficient and econom- 
ical answers to most transmission problems. 
Standardized design roller chain drives range from 
fractional hp to 4,000 hp. There are simple, 
duplex, triplex and quadrulpex chains and if these 
do not go far enough, they can be mounted in 
multiples or combinations. For heavy duty jobs 
under difficult conditions such as are met by the 
big power shovels, road equipment, heavy industry 
etc. there are the “cranked link” roller chains. 

Consistency of performance is maintained ir- 
respective of the power and speed of the drive, 
which means that chain drives contribute in no 
small degree to efficient power usage. National 
Physical Laboratory tests (England) showed that 
chain drives can have an efficiency as high as 
98.5% — unequalled by any other type of stock 
transmission. 

Due to the positive gearing action of tooth and 
chain, slippage and creeping are eliminated. Ma- 
chine motions, therefore, can be accurately inter- 
related and depended upon to ensure precise, 
continuous synchronization. 


Applications are endless 


The application possibilities are endless. A 
machine to produce meat cubes for canning uses 
six chain drives to interconnect the motions. A 


continued . 





Chain drives continued 


Fig. 2—A large number of lightly loaded shafts in arc 
form: note small contact area with shafts and chain. 


three-high rolling mill for margarine processing uses 
roller chains to provide contra-rotation and different 
roller speeds. In a tea-cutting machine, no less than 
36 cutting cylinders are rotated by chain drives. A 
cigaret making machine uses chain drives throughout. 

On a wrapping machine, the outer transmission 
chain connects 14 shafts, ensuring precise synchroniza- 
tion under all conditions. Stock chains drive an all- 
purpose rotator for the manufacture of steel cylinders. 
The drives automatically adjust themselves to the dia- 
meter of the work and ensure accurate positioning and 
uniform speed. The stock chain drive of a cotton card- 
ing engine is totally enclosed and built-in with no en- 
croachment on floor space. 


Design advantages 


In addition to their adaptability, chain drives require 
less space than alternative drives. Since a roller chain 
is not dependant on frictional contact where grip has to 
be obtained by initial tension, the width of the drive 
often can be reduced. This generally also permits the 
designing of a lighter and more compact arrangement. 
In many cases, too, it is possible to employ a standard 
two-bearing motor on large drives where an alternative 
transmission would call for a motor with an extended 
shaft, outboard bearing and bed-plate. Together, this 
obviously represents a considerable saving in the cost 
of the entire set-up. A further space saving advantage of 
positive chain driving is the ability to work at short 
centres and with smaller wheel diameters. 

The combination of these factors can, in many in- 
stances, be utilized to make possible the mounting of 
the driving motor inside or underneath the machine in 
space which otherwise would be wasted. The space 
thus saved in a battery of machines is freed for addi- 
tional plant or other purposes. 

Modern precision roller chains are relatively inex- 
pensive in first cost, yet their reliability, precision and 
serviceability have been proved in countless thousands 
of applications. 

Because of their unique design and all-steel con- 
struction, chain drives require a minimum of main- 
tenance. When repairs or replacement are necessary, 
efficient chain tools make the job simple and quick. 
Time spent in maintenance or repairs — time which 
costs money when machines are idle — is therefore 
virtually eliminated. 
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Fig. 3—Three groups of two driven shafts with jock- 
eys (J) for guiding/adjusting single drive chain. 


With consistant performance, year in and year out, 
precision roller chain drives help design engineers to 
plan the fully co-ordinated machines, processes and 
mechanical power transmission set-ups demanded by 
today’s industrial needs. * 


Information and photographs in this article were sup- 
plied by Renold Chains Canada Limited, Montreal, P.Q. 


24446 
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Fig. 4—The short centres possible with chain drives 
save space on machine tools. Triplex chain is used. 
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Indoor airstrip. The 150-ton tire and wheel dynamometer is enclosed in a steel shell, has mesh-covered windows. 


Getting to know modern dynamometers 


Dynamometers are not exactly new. They have been 
used for years to measure the power from or to a prime 
mover. It has only been in the past few years, however, 
that the dynamometers have branched out into a highly 
valuable tool making possible a wide variety of engi- 
neering tests under controlled conditions. 

The application of precision instrumentation for 
measuring speed and torque, methods of automatic con- 
trol during test cycles, and the development of safety 
interlock systems for both personnel and equipment 
have all increased the flexibility, reliability and accuracy 
of the dynamometer. 


Modern dynamometers are intricate pieces of 
machinery capable of performing a myriad of 
complex tests. 

A dynamometer facility utilizes one or more 
of mechanical, pneumatic, hydraulic and elec- 
tronic components. Design engineers and tech- 
nicians should be familiar with the various types 
of dynamometers available for use and _ their 
method of application. 

This article tells the how and why. It also 
details an installation recently designed for stress 
testing wheels and tires for supersonic aircraft. 
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Classes of dynamometers 


The dynamometers available today may be classified 
as to their function, design or the devices they test. 

Classifications of dynamometers in regard to the 
function performed include (a) the absorber dynamo- 
meter, which absorbs power from the device being 
tested and (b) the motoring, or driving dynamometer, 
which delivers power to the device being tested. 

Dynamometers classified by design and construction 
include (a) the indirection, or eddy current (b) the direct 
current and (c) the combination, or universal dynamo- 
meter. (See fig. 1). 

Dynamometers classified by the function they per- 
form may bear any form of designation. Included are 
such terms as chassis dynamometer (for testing auto- 
motive chassis), engine dynamometer, transmission dy- 
namometer and tire dynamometer (as described later). 


Measurements must be accurate 


Since horsepower is equal to speed x torque x con- 
stant, it is obvious that the accuracy of any calculated 
value for horsepower (if that is what we are testing) 
depends upon the accuracy of the speed and torque 
measurements taken during a test. 

Speed measurements may be made and controlled 
by many forms of instrumentation, including the strob- 
oscope, hand speed indicator, electronic counter tacho- 


continued * 
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Dynamometers continued 


Unit simulates tire-stress on aircraft landings, take-offs. 


meter and continuous electric counter. Speed can be 
measured to an accuracy of + one rpm or better. 

Measurement of torque is generally the determining 
factor in accurate test work. Dynamometer torque is 
measured by having the torque arm, attached to the 
stator, exert a force on some type of weighing system. 
Most engineers will remember this form of test from 
their student days, as it is a standard university problem. 

Factors affecting the accuracy of torque tests meas- 
urements include trunnion bearing friction, cooling 
water pressure changes and torque absorption by ped- 
estal mounted accessories. However, all these factors 
can be reduced to negligible amounts by careful 
attention. 

Torque measuring systems can be mechanical, 
pneumatic, hydraulic or electric in operation. (See fig. 
2). 

The mechanical type is simply the familiar springless 
scale connected through a load reversing lever system to 
the dynamometer torque arm. 

The pneumatic type meters just enough air from a 
controlled pressure supply into a diaphragm chamber 
to balance the torque-arm force. This pressure is meas- 
ured by a gage that can be calibrated in force or torque 
units. 

The hydraulic torque measuring system balances the 
torque-arm force by an oil pressure. The oil return is 
metered. 

There are two different types of electric measuring 
devices. When a strain gage load cell is used the load 
from the torque arm is exerted on a load cell consisting 
of strain gages bonded to a load column. 


The shaft mounted strain gage torquemeter measures 
torque directly by using strain gages bonded to a shaft 
which is mounted between the engine crankshaft and 
the driver or absorber shaft. 


Tire testing installation 


A large U. S. laboratory gained an important tool 
recently with the construction of the first dynamometer 
designed to measure wheel and tire stress on supersonic 
aircraft. 

Capable of accelerating from zero to 300 miles per 
hour in 20 seconds, the 150-ton facility permits direct 
laboratory observation of physical deterioration and 
heat fatigue encountered by aircraft tires on landings 
and take-offs. 

Designed around a 15,000-Ib. fly-wheel, the unit, 
constructed by the Adamson United Company of 
Akron, Ohio, incorporates several new research features. 

Flanking the fly-wheel are two pneumatically 
operated carriages which bring the tires into contact with 
fly-wheel. Operated from independent control consoles, 
the carriages permit testing of two tires simultaneously. 
Aircraft load and speed conditions are pre-set by an 
automatic programmer. One carriage can accommodate 
60,000 Ib. of pressure; the other 25,000 Ib. 

Camber and yaw effects also can be produced by 
tilting or turning the tires to simulate actual cross-wind 
landing and take-off conditions. A variety of actual 
wear-producing influences can be duplicated by combin- 
ing the two effects. 

An 80-ton refrigeration system supresses high tem- 
peratures generated by the motor-driven, dynamic type 
clutch-coupling power system. The unit operates at 
9400 peak horsepower. 

The entire operating area of the dynamometer is 
enclosed in a steel structure for the protection of both 
equipment and personnel. Engineers view the tests 
through bullet-proof, mesh-covered windows. 

Covering 3,600 square feet of floor space, the dy- 
namometer is anchored 15 feet below floor level in 400 
cubic yards of reinforced cement. 

The dynamometer classifies as the first of its kind to 
reproduce the high-speed takeoff roll of a supersonic 
aircraft. Roger Wilcox, Air Force engineer at the 
Wright Air Development Center, Dayton, Ohio, where 
the facility is in operation, explained the value of the 
dynamometer. 

“The facility will be used to study heat fatigue and 
dynamic breakdown under accelerated conditions so that 
more durable tires, able to withstand the heat stresses 
of high performance takeoff, can be developed,” Wil- 
cox concluded. 


Dynamometers of the future 


The dynamometer test facility of today is the result 
of constant development work on the part of electrical 
machine and instrumentation manufacturers. The speed 
and horsepower ratings, accuracies of measurement and 
control, and new applications have so far kept pace 
with testing requirements, 

But what of the future? What next will the dynamo- 
meter be called to test? Speeds are certainly on the in- 
crease. The use of computers for automatic data han- 
dling on test runs will require refinements in instru- 
ments and data conversion techniques. Finally, the in- 
creased adaptability of the dynamometer test facility 
will see its application to an ever-increasing area, with 
limits set only by the ingenuity of the design engineer. 
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Fig. 1—Shown above are the three basic dynamometer Fig. 2—Torque measuring systems, from top to bottom, 
designs together with their basic operating character- can be (a) mechanical, with beam balance scale (b) 
istics. From top to botton they are: (a) the inductor, or pneumatic, with metered air from a controlled pressure 
eddy current brake (b) the direct-current dynamometer supply (c) hydraulic, similar to the pneumatic but with 
and (c) the combination of an inductor and ac motor metered oil pressure and (d) electric, with strain gage 
coupled to the same shaft through a magnetic clutch. load cell and self-balancing potentiometer. 
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Exclusive IDE Feature 


The deflection of asymmetric beams 


A thorough investigation into the 


W. H. Sheppard, B.Sc. (Eng) 


In considering the effect of a force on a beam, 
it is generally realized that the beam will deflect in 
a direction different from that of the force, and 
various diagrams are used which illustrate this 
effect. Confusion arises, however, by the non- 
realization that there are different figures, although 
each is an elliptical shape. As a preliminary, this 
article discusses each one in turn and this is fol- 
lowed by the results of a thorough investigation 
into the effect of the force on the beam. For the 
purpose of this article, a symmetric beam under 
the action of an oblique force is regarded as asym- 
metric. In considering a beam of irregular section 
it is necessary to determine first the axes which 
give deflections in line with the applied force, 
termed the principal axes. A relatively simple 
method has been evolved by the author. 

Consider a beam of any section and let any ele- 
ment of area 6a be referred to two axes at right 
angles to each through the centre of area of the 
section. 

Moment of inertia of area (I) = x°6a. 

Radius of gyration (k) is given by k? = I/A. 
about x axis: J, = Diyda. k*, = I,/A 
about y axis: J, = Dixéa. k?, = I,/A 

Product of inertia P,,, = 2 xyea. 

A new term, called the product quotient, will be 

introduced giving the ratio of the product of inertia 

to the area. 

Product Quotient p:, = P2,/A. 

For geometrically symmetrical beams, J,and I, have 

maximum and minimum values with respect to 

the centre lines, or axes, and p,,*= 0. In the case 

of asymmetric beams, the axes to which these con- 

ditions apply are the principal axes and others 

will be referred to as auxiliary axes. 


Ellipse diagrams 
k ellipse 


Referring to Fig. 1, let XX and YY be principal 
axes of the section. In the directions of these axes 
mark off k, and k, in the directions to which they 
refer and construct an ellipse on these axes. Now 
consider the auxiliary axes SS and TT. Draw 
tangents to the ellipse perpendicular to these axes 
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effect of the force on the beam 


at M and WN and let the dotted line shown be 
the locus of all such points. Then it may be shown 
that the radius of gyration in any particular 
direction is given by the appropriate distances 
OM or ON. It follows that for any problem in 
deflection, the radius of gyration and thence the 
moment in inertia may be determined graphically 
by drawing the appropriate tangent to this ellipse. 
This method is particularly suitable for determining 
k perpendicular to a given axis. 

4 ellipse 

k 

Referring to Fig. 2, let the axes be taken similarly 
but in this case let the reciprocals of the radii of 
gyration be taken along the actual axes to which 
they refer. It may be shown that any actual 
radius of the ellipse is proportional to the reciprocal 
of the corresponding radius of gyration. This 
diagram has the advantage that actual dimensions 
of the ellipse are used. Asa check, using a property 
of the ellipse, 


k? ellipse 


Referring to Fig. 3, again let the axes be taken 
as in Fig. 1 but in this case let the semi-axes be 
taken proportional to the squares of the radii of 
gyration (or moments of inertia). Auxiliary axes 
are then drawn as before. The auxiliary circles, 
radii k, and k, are drawn and right-angled triangles 
drawn on the auxiliary axes as shown. It is advan- 
tageous to use the method of plotting the ellipse 
by drawing a series of these connecting triangles). 
Perpendiculars are then drawn at M and N and 
in this case the value of k? in the direction OS is 
given by OM, the product quotient by the perpen- 
dicular at M, and similarly for OT. The locus of 
M, giving k? in any direction, is a figure somewhat 
similar to the locus obtained in Fig. 1. 

In all cases, as a check, by an extension of the 
theorem of perpendicular axes, 

k? +k? = k.? + k,? 


agreeing with the check formula above 
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Figure 1 


Determination of stresses 


Referring to Fig. 4, let this represent the section 
of a beam with principal axes XX and YY under 
the action of a force which produces a moment in 
the plane indicated by M whose trace or axis is 
a perpendicular through O. At a point P the total 
stress is the sum of the effect of M cos@ and M sin@ 


: _ M{yicos@ =x, sind 
Kea 7 I ;. b, . 





This formula may be used if the co-ordinates of P 
are known but it is usually preferable to determine 
the neutral axis as follows: 
Let 6 = angle between moment and principal 
axis XX. 
Let 8 = angle between principal axis YY and 
required neutral axis. 
Considering P on the neutral axis where stress = 0, 
yi cosO xX sin8 


k, kt 


Tan 6B = (2) = (2) Tan 6 
x1 z 


giving angle 8 and it may be shown that the neutral 
axis and the plane of / are conjugate axes to the 
“k”’ ellipse. The plane of bending is at right angles 
to the neutral axis giving angle 6 to the plane of 
as shown. This angle may be readily calculated as 
8 — @ but to obtain a formula for 6, substitution 
and a long process of simplification gives: 

3(k,? — k,7) sin 20 pez 
k.2 cos’?@ — k,? sin?@ =k?” 
It should be noted particularly that R(or J) is in 
the direction of the axis of the moment and not 
the general direction of bending. 

To determine the maximum stress, let z refer to 
the neutral axis. 

Then: 

k2 = kZ cos?6’ + k,? sin’6’ where 6’ = 90 — 6 

= k,? sin’?B + k,? cos’ 





Tan 6 = 





; I k? ‘ 
when modulus of section Z = - = A—,zbeing the 
greatest ordinate. This will give two values Z; and 
Z>2 for 2; and 22, one for each direction. The greatest 
stresses are M/Z, and M/Zz, one tensile and the 
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Figure 2 


other compressive according to the direction of 
the applied moment. 

It will be realized that the direction of the 
neutral axis is given on the ? ellipse (Fig. 3) by a 
straight line through O forming the hypotenuse of 
the triangle formed on ON. 


Deflection of beams 


It will be realized that a beam will bend in a 
direction perpendicular to the neutral axis and the 
bending moment about this axis is M sing, where ¢ 
is the angle of the plane of the applied moment. 
It follows that the linear deflection for an asym- 
metric beam is bao sing where Q = 3 for a canti- 

QEI 
lever, and having different values for other beams. 

To determine the locus of a beam when deflected 
under the action of a force whose direction varies, 
it is convenient, in the first instance, to adopt a 
different method of approach. Referring to Fig. 6, 
consider a beam supported in bearings at the fixed 
end(s). (A cantilever will be considered, but the 
same reasoning applies to other beams.) The two 
principal deflections, maximum and minimum, are 
riven by tied a 
i ae 
force in the directions of the principal axes, calcu- 
lating the deflections, again resolving vertically and 
horizontally followed by a long process of simplifi- 
cation, it may be shown that the locus is a circle 
as shown in Fig. 6, two being generated to each 
revolution. It follows that the angle swept out is 
26 and in accordance with geometric principles, the 
principal axes point to the limiting positions, 
forming angles of @ and complement as shown. 
The position of the centre and radius of the circle 
may be determined by first calculating the maxi- 
mum and minimum deflections 6; and 6: whence 
d1 + d2 51 — be 

2 2 


Ps 


and and resolving the applied 


depth of centre = and radius = 


ge , 1 
(Actually it is only necessary to consider i). 


Thence the circle may be drawn and deflection 
plotted for any value of 6. To determine the de- 
flection mathematically, 


continued > 





Asymmetric beams continued 


i 
let A ~ OFA 


then Ay = all 


ke A‘ and Ag = 


Dividing Ay by Ay gives Tan 6 = ee as before. 


, 


VAy’? + Ar’ = bk? 


WL? ieee = 
( gers, +?) 

The geometric construction of the circle has the 
great advantage that several deflections may be 
plotted quickly and accurately. It will also be 
appreciated that any individual triangle may be 
solved trigonometrically. 

Now consider a beam fixed at its support and 
the applied force to change directions continuously. 
The locus of the beam is the hour-glass shape shown 
in Fig. 5. To understand the shape it will be 
appreciated that it is the epicyclic of the radius of 
the circle in Fig. 5 applied to the centre of the circle 
rotating about its origin and this is a hypotrochoid 
with generating circle one-half the diameter of the 
base circle. The generating point may be at any 
point on the radius of the generating circle corres- 
ponding to different ratios of kz to Ry. 


Then: Radius of 


Also A= Vk! = pst 


base circle 


Radius of generating circle r = 4(6; — 62) or 


(A -; 
*\ k,? 2 


Referring to Fig. 3 it will be appreciated that con- 
sidering the formulae for the deflections Ay and Au 
given above, since the denominator k,’k,? is con- 
stant, the deflection is proportional to the hypo- 
tenuse of the right-angled triangle formed on ON 
but this must be applied in a perpendicular direc- 
tion. The hypotenuse, however gives the direction 
of the neutral axis. If the deflections are plotted 
for a series of positions a curve will be obtained 
identical to that of Fig. 6. The same result may be 
obtained by reversing the right-angled triangle 
about ON and plotting the new vertex, but the 
result will be rotated through 90°. 


Determination of principal axes 


For an asymmetric section it is necessary to 
determine first the principal axes. The following 
are standard formulae : 


2 
(1) Tan 260 = ue 
(2) ki? = 3{(k? +k.) — (k? — k,?) Sec 26} 
k. cos’?@ — k?? sin? 


cos’é — sin?6 





or 


ky? = 3{(k? + k2) +(k2 — hk.) Sec 26} 
k? cos’@ — k,? sin’é 


cos’@ — sin? 





These formulae presuppose a knowledge of the 
product quotient ‘‘p’’ about a pair of auxiliary 
axes, and this in most cases is practically impossible 
to determine directly. Auxiliary derived areas may 
be used, conveniently at 45° to the auxiliary axes, 
but this entails the measurement of several irregular 
areas. An improved method has been evolved 
as follows: 

Fig. 7 shows an angle section with leading axes 
SS and TT which are now treated as auxiliary axes. 
It is first necessary to determine the centre of area 
(O), usually by derived areas in each direction. 
The area is then considered as a submerged area 
about a water-line parallel to SS or TT (the longer 
edge is preferable), and the centre of pressure (C,) 
determined. Next, the centre of volume of revo- 
lution (C,) of the area about the water-line is lo- 
cated at the foot of a perpendicular thereto from 
the C,. The product quotient of the whole area 
about the axes SS and TT is then given by the 
area of the rectangle O-C,. When determining the 
C,, since only the lateral position is required, it is 
only necessary to draw the derived areas in that 
direction for the floating area. This rectangle has 
the same area with respect to any axis parallel to 
SS and TT and it follows that the locus of C, is a 
rectangular hyperbola in both cases. 

Then to determine the direction of the principal 
axes, formula (1) is used, having previously de- 
termined the values of k, and k; by derived areas 
or other means. It is only necessary to obtain a, 
a; + a2 

..-— 

To determine the values of k, and k,, formula (2) 
may be used in either form. Check formulae given 
previously should be applied. 


(or a2) but theoretically Tan 6 = 


Similar sections 


It will be realized that beams of geometrically 
similar shape have connected properties but un- 
fortunately it is not possible to give universal 
values for these. It is usual to give moments of 
inertia for each size and shape. It is simpler, 
however, to give radii of gyration since values for 
similar beams may be obtained by direct pro- 
portion. Alternatively, linear dimensions including 
k may be given in terms of a leading dimension and 
then calculated for a particular beam. Areas are 
given in terms of the square of a linear dimension 
or the product of two at right angles. Angular 
dimensions, of course, remain constant. 

For example, let H = longest edge of angle 
section in Fig. 6. 

A = aH? PH sz=323'H 

Z = Akt ak” H f= M = Mz’ 
Z Z Z ak’H'* 
6 remains constant. 
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Fig 1 — Plastic tank is 14 ft high, holds 15,000 gallons. 


Here is another Canadian-design success story. 
The idea for these cable reinforced plastic 
tanks was conceived by the author. The tanks 
are manufactured by Markham Reinforced 
Plastics, and a good many are installed and 
operating in Canada. 

While undertaking other consulting work in 
the U. S, A. the author introduced the tanks 
there. They are now manufactured and sold 
under the trade-name “Kabe-O-Rap” by Metal 
Cladding, Inc. of North Tonawanda, N.Y. 

All of which proves once again that Cana- 
dian engineers and their designs can compete 
anywhere in the world. 


For years the design engineer has automatically thought 
of metals and wood when considering building a tank. 
This is no longer necessary because reinforced plastics 
and steel cable have been combined to make tanks that 
can be used in practically any situation the engineer 
desires. 

With this basic approach, the shape of tanks can 
be designed to fit irregular spaces. The tank shown in 
fig 3 was designed to provide a required capacity in a 
restricted area. This tank has 12% more capacity than 
a cylindrical tank requiring the same floor space. 

Reinforced plastics have excellent chemical resist- 
ance to most of the corrosive liquids and solids used 
in industry. They have been used on a limited scale as 
a material for tank construction for several years. The 
chief drawbacks to their more widespread use has been 
their low modulus of elasticity when compared to metals, 
and a general lack of engineering data. Especially has 
there been a lack of data concerning long period creep, 
fatigue, and stress to rupture in liquid environments. 
For these reasons, designers have hesitated to build large 
tanks from reinforced plastics materials. 


Sound engineering principles 
Kabe-O-Rap is a logical application of sound engi- 


Exclusive DE| Feature 


Plastic tanks 
come of age 


Steel cable and reinforced plas- 
tic combined in Canadian design 


F. H. Humphrey, P.Eng. 


neering principles that overcomes these deterrents. As 
the loads of suspension bridges are transferred to sup- 
porting cables, so too the loads of Kabe-O-Rap tanks 
are carried by cable. The combination of reinforced 
plastic and steel cable results in a stronger, yet more 
economical tank than by using either plastic or steel 
alone. 

Steel has proven its ability to carry loads safely 
over many years, while reinforced plastics are too new 
to have much history as a structural material. The data 
which has been accumulated about reinforced plastics 
is largely obsolete due to the rapid development of new 
resins and new binders for glass fibres. 

The only way that a designer can safely build a 
very large reinforced all plastic tank is to use a very 
high factor of safety. The author believes that 10:1 is 
a minimum. With large tanks this becomes economically 
impractical. 

By combining cable into the design it is now pos- 
sible to maintain a very high factor of safety on the 
plastic portion of the tanks since the cables carry the 
hoop stresses. The cables support the plastic tank walls 


Advantages of plastic tanks 


ne 
+ 


Excellent chemical resistance 

No product contamination 

Completely weatherproof 

No painting required 

No limit on size or shape 

Liquid level visible through translucent wall 
Electrically non-conductive 

Easily erected in close quarters 


Easily modified at any time; new outlets 
easily installed 
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Low thermal transmission 
No open flame or sparks during erection 
Standard or special outlets are available 
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Fig 2 — 15 ft tank for high corrosive liquid latex. 


Fig. 3—Glucose storage tank has capacity of 3,500 gals. 
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at close intervals. The intervals vary from top to bot- 
tom, the distance being a direct function of the hoop 
stress. Construction is such that the cable is in one 
continuous length, wound helically. 


Design advantages 


A less obvious but very important advantage of the 
design is the dimensional stabilizing effect of the cable. 
All plastics have a low Young’s Modulus compared with 
metals. The average modulus for glass reinforced plas- 
tics is 1.5 x 10°. This is nineteen times less than that 
for steel. The difference does not show up on small 
structures, but is serious in large tanks. For example, 
consider a fifty-foot diameter all plastic tank. When full 
it would be more than an inch larger in diameter than 
when empty. This change in dimension is a direct re- 
flection of the low elastic modulus. A cable wrapped 
tank, on the other hand, would change less than 1/16 
inch. The fittings and connections have much less work- 
ing with which to contend. 


As a result of our experience to date, we believe 
that the largest steel tank designs would be equally 
feasible in cable reinforced plastic. 

Using reinforced plastics with steel cable introduces 
a complete flexibility so far as design is concerned. It 
is as easy to mold a three dimensional curved shape as 
a flat sheet. As a result, spherical pressure tanks of large 
size could be seriously considered since the loads would 
be carried by cable and would not depend on expensive 
fabrication of flat sheet and perfect welds as in the 
case of metals. 

Another logical application for this type of con- 
struction would be for large pipes such as hydroelectric 
penstocks. Since the bore could be made glass smooth, 
frictional losses would be very small indeed. Again, 
the cable would carry the pressure stresses. 

A great advantage of the Kabe-O-Rap tank is its 
ability to be installed in close quarters. Any size of 
tank can be carried in the knocked-down condition 
through a standard door. The prefabricated sections are 
light in weight and do not require cranes for erection. 

During erection of the tanks, there is no flame or 
sparks. The tank sections are erected on the site using 
a cold set bonding process. In hazardous locations, no 
special problems are introduced during erection. * 


ses - = x 


Fig. 4—Details of manhole design on the tank in Fig. 1. 
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Exclusive DE! Feature 


A prominent Canadian 
industrial designer 
speaks his mind 

on a widespread 


malpractice of industry 


James Warren, A.O.C.A., A.C.I.D. 


Design piracy — unethical or foolish? 


Many Canadian manufacturers deliberately 
pirate their competitor’s product designs as a 
matter of course. All moral considerations 
aside, is this a wise policy? In this article we 
look at some dangers of copying products when 
we don’t know the circumstances under which 
the competitive product was designed. 


Few creative industrial designers enjoy a working en- 
vironment in which they are obliged to copy someone 
else’s work, yet it is safe to say that the majority of 
Canadian manufacturers adopt a policy of deliberately 
pirating their competitors’ best-selling products as a 
matter of course. While the ethics of this practice are 
undoubtedly a sore point with designers, the decision to 
copy is usually based on economic rather than moral 
considerations. The usual premise is that, by copying, 
most of the work and all of the unknowns are removed 
from product development. Is this a safe assumption, or 
an over-simplification? Do the facts of product develop- 
ment support this premise? 


Dubious advantages 


Since copying is so universal in Canadian manufac- 
turing, there must be some advantages to the practice. 
What are they? The two most common reasons that are 
given for copying a competitive product are savings in 
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time and savings in money. If we copy, goes the argu- 
ment, we can save the time which would otherwise be 
spent in unproductive trial and error. We can eliminate 
the bugs in a new design. We hit production earlier, and 
are able to book orders at the spring trade show that we 
might otherwise miss. We need not hire highly-paid 
technicians or designers. A talented draftsman can do 
the job for us just as well, and he won’t quibble about 
ethics, either. No need for elaborate testing facilities, 
complicated engineering and involved administrative 
procedures. Just buy a sample, or better still three or 
four. Make them up, weigh them, combine the best 
features of each, and get a cost estimate. What could 
be quicker and simpler? 

While it is human nature to look for gold at the end 
of the rainbow, the savings in such a design policy are 
just as elusive as the gold in the legend. Like the rain- 
bow the advantages of copying disappear when you ap- 
proach them more closely. What are the real facts of a 
policy of copying design? What are the real follies of 
this practice, which only designers, working with prod- 
ucts intimately, can tell you about? 

First of all, it must be admitted that no product can 
be developed without reference to someone else’s ideas. 
Usually the material for the product is chosen from 
familiar sources, whether it be metal, plastic, or wood. 
The designer will give some thought to the type of 
stainless steel, the alloy of aluminum or the particular 
thermoplastic, but he rarely invents the material for 
the job. 

His creative contribution is limited as to process, 
too. As a matter of economy he will normally utilize 
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existing draw presses, injection molding machines or 
riveters. If he is clever, he will exploit their capacities 
to the full. However, he will still usually be using an 
operation or a machine which was developed by some- 
one else. 


The nature of the product will also determine to 
some extent how far the designer can go. In recent years 
we have seen some vast departures from the traditional 
upholstered chair. Canvas slings, plastic cords, foam 
rubber cushions and fibreglass moldings have appeared in 
increasing variations. Yet whenever the conventional 
seat height is altered by more than a fraction, the sitter 
is in trouble. 


Dangers of piracy 


If material, process and product function are cir- 
cumscribed by circumstances, then where are the 
dangers of design piracy? 


@ You may copy someone else’s mistakes. A success- 
ful saucepan manufacturer introduces a phenolic sauce- 
pan handle with a molded-in metal bracket for attaching 
it to the pot body. It sells. You buy a sample and set 
your draftsmen to work copying it. Minor changes en- 
sure that design registration is not infringed upon. You 
spend three thousand dollars on multi-cavity molds for 
the handle. While this is going on, the manufacturer of 
the original design has discovered that the molded-in 
steel bracket causes severe cracking of the plastic due to 
differences in expansion and construction. Just as your 
competitor hits the market with an improved design, you 
walk into all the buyer resistance he has built up. 


@ The copied design may suit his market, but not yours. 


A diversified line of snack tables is seen in Chicago. 
You like the dozen individually designed models, each 


in six color variations. You import them. You ask 
your engineering department to tool up for them. The 
American with a market of 170,000,000 could afford 
seventy-two items in his inventory. He could afford to 
amortize tooling over his extended runs. Afraid to 
standardize components “‘because of the competition,” 
you spend a small fortune on one-purpose tools, and 
fill a warehouse full of models that your customers 
didn’t happen to want after all. 


@ The copied sample may be nonstandard. You see a 
hot-selling plastic garbage can in the corner hardware 
store. You have your boys weigh it and check its wall 
thickness with a micrometer. Working from _ the 
evidence of one sample you have the design copied 
(minor changes of course) and its cost estimated. Looks 
good, so you have tooling started, build up an adver- 
tising campaign. When it is ready to hit the market 
you find that these samples cracked in below-zero 
weather because they used some second grade material 
that the original molder had lying around his plant. 
You learn too late that you were copying from a trial 
run sample. It sold well because the manufacturer sold 
them at cost to clear out his initial production run. Your 
tooling amortization and selling campaign, based on his 
prices, are thrown into a downdraft. 


@ You may copy his last year’s model. You decided 
to copy a successfully selling tea kettle. It has been 
on the market two years and sales, you are told, are 
still rising. So you copy. Drawings are made, esti- 
mates prepared, tooling started, material ordered. Trial 
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runs are made and after considerable trouble the bugs 
are ironed out. Ten months have elapsed. During those 
ten months, the original tea kettle has completed its 
saturation of the market. Your new model meets un- 
usual customer indifference. After all, they prefer the 
new model which your competitor has just introduced. 


@ You can’t follow and lead as well. You make your 
annual pilgrimage to Chicago. The variety of advanced 
design kitchen canisters amazes you. You ask your 
designer “Why don’t we come up with fresh ideas like 
that?” A month later at a product meeting he shows you 
six new ideas in canisters. They are economical to 
produce, save kitchen space, have an unquestionable 
sparkle and appeal. You soothe your designer with 
“They are fine, but you know, we can’t afford to pioneer 
in Canada.” 


@ Your hash of the other fellow’s design features 
makes for a mediocre product. Mr. Smith’s plastic 
laundry basket sales were only exceeded by Mr. Jones’. 
So you combined the handles on Mr. Smith’s with the 
openwork sides of Mr. Jones’ for a sure-fire “original” 
design. But the lightness of Jones’ basket looks incon- 
gruous with the heftyness of Smith’s handles. You 
didn’t really notice the fact yourself, but several thou- 
sand housewives did. They didn’t buy. 


@ You may smother valuable creativity, Your molding 
machines are too frequently idle and you note that 
wicker bicycle baskets have a big market potential. Why 
not a polyethylene bike basket? Only it must look like 
wicker and hook over the handle bars like the European 
ones. Your designer comes up with a surface pattern 
that is easy to machine and saves plastic. He incorpor- 
ates neat countersunk holes in the hooks so the basket 
can be bolted in place, and without using expensive 
side-operating core-pieces either. Your star salesman 
raises the roof over the departure from the conventional. 
The bolt-on feature is lost in the shuffle, and is not 
mentioned in the advertising pitch. The end user won- 
ders why the funny holes, while the basket rattles on his 
handlebars. A _ useful selling feature is missed com- 
pletely. 


@ Your production economics may not be his produc- 
tion economics. Another hot-seller is a little brass 
waste basket with wrought iron. feet which are shaped 
like an Elizabethan candelabrum. Charming thing. You 
have your shop produce it. You are amazed that the 
cost is twice your competitor’s. Then you remember 
your union labor and high-production machinery. Your 
competitor wound the curlicues for his product on the 
vise in his garage, the same way he did it in Italy last 
year. The money you are paying your administrative 
and sales staff is far more than he needs for the pay- 
ments on his house. 


@ The design you copy may not be the reason your 
competitor is doing so well. Your designer points out 
that the trend in barbecues is toward rectilineal shapes. 
Nonsense. The round ones are selling in every market 
but the highest priced one. After the round draw tools 
and welding jigs are completed you learn of your com- 
petitor’s thorough distributor setup, his effective adver- 
tising campaign, and his cheap labor. Just as your 
round barbecues blossom forth, your friend across the 
way introduces the new look in barbecues—“they’re rec- 
tangular to hold more food.” * 
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301 — More restrained tail fins and less chrome are 
the conspicuous design changes in the 1960 Cadillacs. 


302 — GM’s new compact car the Chevrolet Corvair. 
Note smooth styling and excellent visibility of the unit. 


: sae é — Tri spirited. Studebaker convertible is 
300—Nose cone of F-104 Starfighter slides forward for 303 ‘ Asai se begs _— ; shite 1 = Ma 

Sat : : newes on to Lark 2: six and eight cyl. dels. 
easy servicing of radar unit. Latches and tracks do job. webiste slsccitelt cet Pisce eo Be 
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304 — Model of horn antenna at Bell Laboratories for use at experimental station. 





‘ » @y 
305—Large aluminum extruded shape in 6061 alloy and produced on 12,000-ton press. 


306 — New fast-action goal games are played with polo-hockey set. Material used is sturdy Dylan polyethylene. 
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When made by powder metallurgy cylinder saves costs. 


Same part assembled. Part needs light machining only. 


Powder metallurgy for big cost savings 


Slash 30% in direct costs? 


Hermetic compressors of both commercial and home 
air conditioner units are utilizing powder metallurgy 
parts as important components. In every case, the 
powder metallurgy component was specified by design 
engineers after extensive studies were made, and in 
which various production techniques were compared. 
Powder metallurgy was chosen in each case for two 
reasons: (1) sizeable cost savings; and (2) specific func- 
tional and property advantages not obtainable from 
parts made by other methods. 

At General Electric for example, powder metal- 
lurgy was chosen as the best method of producing the 
cylinder for a rotary, sliding vane pump. This part had 
never been made before. In estimating the cost to pro- 
duce it by several methods, General Electric engineers 
estimated they would save 30 percent in direct costs 
by using powder metallurgy. Conventional techniques 
of casting and machining would have involved drilling 
of bolt holes and machining of body cavities. Since the 
powder technique forms these as the part is formed, 
no special drilling or other fixtures are needed. This, 
of course, lowers first cost for equipment. But in addi- 
tion it allows the engineers freedom to change the de- 
sign at any future time without consigning special 
purpose tools to the junk heap. 

The only machining operations required are light 
finishing on the inside surface of the cylinder wall, 
facing the flat, parallel sides of the piece and broaching 
the vane slot. 

The pump itself is used in several models of room 
air conditioners. Its function is to pump about 2 cubic 
feet per minute of refrigerant vapor. Oil under pressure 
assures lubrication of all moving parts and the inherent 
porosity of the powder metallurgy part provides “stor- 
age of oil” on the surfaces for start-up conditions. 


Spider With 150,000 psi Tensile 


Another outstanding example of the combination 
of improved performance charcteristics and substantial 
costs savings is in a high-speed hermetic compressor 
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GE did this on cylinder for a vane pump 


used in the General Electric “Weathertron” heat pump 
units, and in GE’s packaged air conditioning units for 
commercial, residential, and industrial installations. 
Specified for its combination of low cost (70 percent 
saving) and excellent performance characteristics, a 
powder metallurgy spider is essential to the efficient 
functioning of the compressor, since it acts as a guide 
and “backer” for the discharge valve, and supports a 
portion of the valve plate assembly. Requirements for 
the “spider” include good mechanical strength and 
extremely high wear resistance to withstand the scuffing 
motion of the hardened steel discharge valve, which is 
guided by the three “feet.” 

Originally, the engineers had considered making 
this part of a forging, which would be machined and 
hardened to meet the property and dimensional re- 
quirements. However, a study revealed that the cost 
of making the part by this method would be extremely 
high. Working in close co-operation with a custom fab- 
ricator of powder metallurgy parts, design engineers de- 
signed the vital component to be produced by powder 
metallurgy techniques. This decision was in part based 
on the fact that the cost of the finished powder metal- 
lurgy part would be only 30 percent of the cost of a 
machined, hardened and ground forging. In addition, it 
was found that closer tolerances, better surface finish 
and higher mechanical properties could be obtained 
with powder metallurgy techniques. 

In its final form, the spider was produced by the 
powder metallurgy parts fabricator to conform to 
SAE Type 7 (ASTM B-303, Class B) iron-base material; 
a copper alloy is infiltrated into the pressed and sintered 
iron part. This material has the following approximate 
composition: 0.25-0.60% combined carbon; 15 to 25% 
copper; and 70 to 85% iron. 

By infiltrating a porous sintered iron skeleton struc- 
ture with a copper alloy, two specific advantages are 
gained: (1) higher strength and greater hardness values; 
and (2) uniform density, particularly in nonuniform or 
extremely heavy sections. 
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Mock-ups in reactors 


Mock ups help Thorium reactor design 


Critical assembly machine is used in second stage of the AETR program 


Mock-ups of reactor cores to help determine the design 
of the Advanced Epithermal Thorium Reactor (AETR) 
are being planned for operation by Atomics Interna- 
tional, a division of North American Aviation, Inc., as 
part of the research and development program it is con- 
ducting for Southwest Atomic Energy Associates, 

Atomics International is studying the advanced 
nuclear reactor concept with a view to the construction 
of one or more full-scale atomic plants utilizing the 
AETR as a source of energy. 

The mock-up experiments will be done in a critical 
assembly machine to study the effects of reactor materi- 
als on nuclear chain reactions. The experiments are the 
second phase of the AETR program. 

The first phase of the project, completed in June, 
includes the conceptual design and analytical studies of 
possible core and “blanket” configurations to determine 
the engineering problems, performance requirements 
and economic potential of the AETR. 

The AETR Thorium reactor concept contemplates 
the use of sodium as a coolant to transfer heat from the 
reactor core, thorium-uranium alloy as fuel and beryl- 
lium or graphite as a moderator. The nuclear power 
plant would be rated at 360,000 electrical kilowatts. 

The critical assembly machine to be used in the sec- 
ond phase of the AETR study will provide a remote 
control method of making physics measurements of 
mock-ups of reactor cores. It is basically a square 
honeycomb structure divided into two sections. A car- 
riage arrangement allows one section to move for con- 
venience in loading and unloading and as a safety 
measure. 

Reactor fuels and materials are inserted in square 
metal tubes forming the honeycomb to mock-up reactor 
core designs. The two sections are then brought together 
remotely and the assembly becomes critical, sustaining 
a nuclear chain reaction. Accuracy of theoretical data 


Sketch of critical assembly machine. For study: the 
effects of reactor materials on nuclear chain reactions. 
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developed in the first phase of the AETR project will 
then be checked. 

In a nuclear chain reaction, one neutron is required 
to initiate a fission—the breaking up of the atomic 
nucleus. Each fission produces several neutrons. Some 
neutrons are captured in the reactor structure and some 
leak out of the reactor. If there are neutrons available 
after these processes, they can be used to produce new 
fuel such as uranium 233 from a “fertile” material such 
as thorium. The AETR concept makes use of this prin- 
ciple. 

The uranium thus produced, plus the uranium origi- 
nally placed in the reactor, provides the fuel which is 
“burned,” or fissions, to produce usable heat. If a 
reactor produces more nuclear fuel than it consumes, it 
is called a “breeder,” and the extra nuclear fuel may 
be used to operate other nuclear power plants. 

Studies indicate that the AETR concept offers sub- 
stantial promise as an economic heat source for large- 
size power plants because of more efficient utilization 
of nuclear fuel and high temperature-low pressure oper- 
ation due to the coolant. 

The AETR is regarded as a natural evolution of the 
Sodium Graphite Reactor, a concept which has been 
under intensive investigation by Atomics International 
for a number of years. 

Considerable information on the qualities of sodium 
as a reactor coolant has been developed. 

The Southwest Atomic Energy Associates is made 
up of 15 investor-owned electric companies which have 
joined together to undertake research and development 
work leading to the construction of nuclear power 
plants. These companies are the electric utilities which 
formed the Southwest Power Pool during World War II 
and are the principal suppliers of electric power in the 
several states which they serve. They represent a total 
installed electrical capacity of 6,250,000 kilowatts. * 


Sy 


Scientist prepares a wafer of radioactive uranium diox- 
ide for critical experiment. Sealed box, gloves, protect. 
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Speedy answer to an old problem 


Exclusive DE] Feature 


The problem: “Moments of inertia...” 


One solution: 


to bypass exhausting slide rule work. 


Trevor Beard, P.Eng. 


When machine design calls for an application of 
strengths of materials, it usually involves the 
computation of an ‘‘area moment of inertia’. For 
example, to find the maximum fibre stress due to 
bending in a loaded beam the expression used is 

5 = Mc 

; I 


if Neutral 
c axis 


where f + maximum fibre stress (Ib/in’) 
M + bending moment (Ib in) 
c = distance from neutral axis to extreme 
fibre (in) 
moment of inertia of the area with 
respect to the neutral axis (in*) 


Where the cross sectional area is a simple shape 
such as a rectangle, channel or angle, the moment of 
inertia (J) can be found from tables, or worked out 
using handbook formulas. In practice however, 
these areas are often far from simple and the 
designer must resort to exhausting slide rule work 
using a technique involving what is called the 
parallel axis theorem. The procedure is lengthy 


Mr. Beard is the chief engineer of the machine tool divi- 
sion of the Viceroy Manufacturing Company, Toronto. 
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the use of nomograms. 


By this method it is possible 


Here’s how it’s done by steps 


and complicated and invites the chance of com- 
putational errors. 

A simpler approach than this is described below 
which, together with the nomograms (see Data 
Sheets) makes the finding of the moment of inertia 
of a complex section a speedy operation. The use 
of nomograms is sufficiently accurate for most 
problems but in any case they are invaluable as a 
fast check on calculations. 

Let it be assumed that a member, acting as a 
beam is stressed by a moment. Let the problem be 
to establish the value of the maximum fibre stress. 


Step 1 


The usual prerequisite is to calculate the position 
of the neutral axis, i.e. to find dimension ‘‘y’’ (see 
Figure 1). If the area be pictured as being cut out 
of sheet metal, it would balance on a knife edge 
applied along the neutral axis. Divide the cross 
sectional area into simple geometrical shapes, the 
neutral axes for which are readily found by inspec- 
tion. Selecting a suitable edge, in this case the 
upper one, compute the moment of each simple 
shape. This will be the area times the distance from 
its neutral axis to the selected edge. The sum of all 
these moments divided by the total area of the 
figure will equal the dimension ‘“‘y’’. 


Sum of area moments 
o = —_—_——_— 





Total area 
_ (8 X 2).1 + (1.6 X 2).3 + 2(.2 X .9).85 _ 
~ (8 X& 2) + (1.6 & 2) + 2(.2 X .9) 





0.5 
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Step 2 


The area can now be redimensioned incorporating 
the neutral axis just found. Divide it up into rec- 
tangles having the neutral axis (N.A.) as the base in 
each case (see Figure 2). Rectangles made from the 
figure itself can be treated as positive and those 
formed by the spaces as negative. 

Each rectangle above and below N.A. will have a 
breadth (6) and height (1). The moment of inertia 


: : bh® 
for the figure will be the sum of — for each rec- 
3 
tangle. 


; . bh 
The nomograms give the value of “ 


for any combination of } and h. 


The total moment of inertia is the sum for both 
parts above and below the N.A. 
I total= Inay,, 3 + Inapig.g — Ivapig.s + INApic. 6 
thus 
(BGS) SCS) Geez) (as - 2G 2)HES)2 
3 * 3 3 * 3 


= .0036 + .033 — .0004 + .0683 = .1045 in’ 





I total= 





= 


inane: 
fe ce cee ce ce ee 


Figure 3 
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Step 3 


The maximum fibre stress will be at the edge 
furthest from the neutral axis. Assuming the beam 
was subjected to a moment of 4,000 Ib in, then 
Mc _ 4,000 X .8 


-— = 30,500 psi 
Lng 105 sii 


Using the Nomograms for the Solution. 
3 
in” 
3 


Select the value of ‘b’ on the left hand scale and 
the value of ‘h’ on the appropriate right hand scale. 
A straight line connecting these two points will give 
the value of ‘J’ on one of the middle scales depend- 
ing on which scale was used for selecting ‘h’. 

For values of 6 between .1 and 1, for example 
b = .37, obtain J when 6b = 3.7 and divide the 
result by 10. * 


Footnote—The term Moment of Inertia when applied 
to an area 1s somewhat of a misnomer as inertia is a 
property of a physical body, not an area. The correct 
term to use is ‘“‘second moment of area” but un- 
fortunately this has never caught on. 


Figure 5 
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: : . 
Layer of honeycomb is draped over base layer of impreg- 
nated glass cloth. It is formed to female form on stand. 


Cured tool removed from mold. Lightweight construc- 
tion permits easy handling. Complex shapes are possible. 


Sandwich core now on production menu 


Light weight and dimensional stability plus unusual ‘‘drape”’ qualities 
make aluminum sandwich core material a boon for short production tooling 


An aluminum sandwich core material with unique 
“drape” characteristics is finding widespread use as a 
production-tooling material. Designed originally as a 
core material for high-strength, light-weight aircraft 
structures of complex design, sandwich core material 
has been adapted to the construction of a variety of 
production tools, including welding jigs, holding fix- 
tures, and large molds for the forming of plastic and 
light metal parts. 

One of the major missile manufacturing plants in the 
United States, for example, has standardized on sand- 
wich core as the bulk material for all plastic tooling, 
master tools, and drill and check fixtures. 


Two advantages of tools constructed of this core 
material, according to users, are their light weight and 
dimensional stability. Production tools are made up 
of sandwich panels, with thin skins of reinforced plastic 
on both sides of the hollow core. Even when the sections 
are a dozen or more feet in length, they may be easily 
lifted by one or two men. 


Yet for all their light weight, sandwich core tools 


One of the major problems facing those who work 
with plastics and light metal parts, and especially 
so where short production runs are the order of 
the day, is that of production tooling. To keep 
production costs at a minimum, it often is neces- 
sary to use tooling materials which may not be 
best suited for the job—but which must be used 
for economic reasons. Here, then, is the story of 
a new material which is readily adaptable—in fact, 
is ideally suited—to the construction of produc- 
tion tools. 


are extremely strong and stable. Units stored out of 
doors for months have been returned to use with no 
detectable change in dimension or form. 


The most unique feature of the sandwich core, how- 
ever, as a tooling material, is its exceptional formability. 
It can be easily draped over the most complex molds or 
shapes, including those with compound curves. The 
walls of each core cell are formed from corrugated 
aluminum foil which readily accordions to the shape of 
the part over which the panel is being formed. Once 
the sandwich panel has been formed, however, the core 
locks into place, the walls of each cell strengthened by 
the same corrugated shape that earlier had provided 
flexibility. 

It is this formability that has recommended sandwich 
core as a tooling material, where low cost and rapid 
assembly are prime requisites. A core section may be 
laid in place almost as swiftly as a single layer of glass 
cloth, yet its rigidity and high strength in the sandwich 
state allows it to replace dozens of lamination layers. 
The resulting construction costs as little as one-half that 
of conventional laminated-plastic tooling. Time of 
construction is reduced even more dramatically. 

In a typical application, a plaster tool is coated with 
release agent and two or three layers of impregnated 
glass cloth are laid over the form. This is followed by 
tailored sections of the core material. The unit is then 
cured either in an oven or at room temperature. The 
outside of the sandwich is formed by additional glass- 
laminate layers, and stiffening ribs of sandwich core 
added. The result, after only a few hours of effort, is 
a precise, stable production tool ready to take its place 
on the production line. * 


The information contained in this article was provided 
by Narmco Resins and Coatings Co., Costa Mesa, Cal. 
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One way of solving a closed ring (some types of 
which are shown in Fig. 1) is to cut through the 
ring at some such section as A, to make the struc- 
ture statically determinate. 

Then find the shear S, axial force N and moment 
M that have to be applied at the cut to give zero 
deflection (angular or otherwise) on one side of the 
cut relative to the other. 

The solution for the common case of a ring with 
one axis of symmetry (like those in Fig. 1) is easier 
if the elastic centre method is used. In this, the 
ring is cut at the top B (Fig. 2) on the vertical 
centre line. Balancing forces Vo and Ho and 
moment Mo are then applied, not at the cut itself, 
but at the end of an imaginary rigid arm connecting 
B to the elastic centre. For a ring of constant 
cross-section (that is, constant moment of inertia J) 
this coincides with the centroid of the section. 


It can then be shown for such a ring of constant 
I that: 
Pp 
f M, ds 
JI 
f ds 
0 


Pp 
J M, y ds 
ee ee = 
Pp 
J y" ds 
0 


Pp 
0 


f x? ds 
0 


Here, M, is the free bending moment on the cut 
ring (positive when the outer flange of the ring is in 
compression). 


f Rude 
wees Pp 


ds is a small element measured along the peri- 
phery, 

x is the distance of any station P from the YY 
axis (positive to the right), 

y is the distance of P from the XX axis (positive 
when upwards), and 

p is the perimeter of the ring. 


The method of the worked example that follows 
can be used on any symmetrical ring of constant J, 
no matter what the loading. (For varying J, see 
note at the end of this article.) 


Sample Calculation 


To find the distribution of bending moment on 
the circular closed ring, loaded with W, = W, 
= 4,000 lb., as shown in Fig. 3. 

Divide each quadrant of the ring into (say) nine 
equal divisions. Each will have an included angle 
da of 10 deg. (see Fig. 3) so that 

ds = Rda 
_ 6X 10 


= —~—— = 1.046 in. 
57.3 1.046 in 
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Exclusive DE} Feature 


New approach 
to solving 
closed rings 


Some design problems are solved 
by using the elastic centres method 


W. L. Morse, P.Eng. 
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Set out values (as in Table 1) of a, sina and 
cos @ at all stations in the first quadrant and at a 
representative number of stations in the other 
three quadrants. 


The static bending moment M, due to W, will 
be Wix = WiR sina. Hence, have a column for 
x values and another for M, values. Columns are 
required also for the products M, x, y = R cosa, 
M,. 9: and'<. 

Plot M, versus station (Fig. 4) and determine 
the area { M, ds under this curve by graphical inte- 
gration, knowing that the constant distance be- 
tween adjacent stations is ds = 1.046. 

Plot also M,.x and x? (Fig. 4) and determine 
the areas [M,.xds and fx? ds. 

There is no need to plot M,.y for inspection 
of Table 1 shows that the positive values are 
exactly equal to the negative: the area under the 
curve, {M,.y ds, is thus zero. 





2360 
J M,ds = 28.8X10! |Mo= 


ahs __ 28.8104 
J, 4 = 37.68 37.68 


360 
J M.x ds = 136X10! | 79 
0 


360 136X104 | 
x ds = 680 7 san 


= —7640% 





— 2000 








360 
f M.y ds = zero Ho = zero 
0 





Fig. 5(a) depicts the state of affairs with Mo = 
—7640*) and Vo = —2000 J, at the elastic centre. 
By moments about B just to the right of the cut, 
it is clear from Fig. 5 (b) that: 
Moment at B is Mg = Mo = —7640%) (outer 
flange in tension) 
Sheat at B is Ss = Vo = —2000 
Axial force at B is Ng = Ho = zero. 

The bending moment M at any station between 
Band Dis M = Mz + (Wi—Sz)x —7640+2000x. 
Between D and B it is M = Mg + (Wi — W.2 
— Sp)x = — 7640 + 2000x. 

Values of 200x and M appear in the last two 
columns of Table 1 and & is plotted in Fig. 6. 

It can be reasoned from Fig. 5 (b) that the axial 
force at C is 2000 (tension); shear just to the right 
of D is 2000%\ and just to the left of D = 2000 J; 
axial force at A is 2000 y (tension), and so on. 


Effect of varying J 


The method can be used for a symmetrical ring 
of varying J, if the values 


J 2 
wis , =, fsa. fre » ete: 


are used. 
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TABLE 1 


Positive M. means that outer flange is in compression 





| 2000x| M 

0 1.0 | 0 | 0 
1736 9848 4360 24650 | 2084 
3420|  .9397 16850 46300 | 4100 
5000! .8660 36000 62400 | 6000 
6428 .7660 59800 71100 | 7720 
.7660 6428 | 84700 71100 | 9200 
8660!  .5000 | | 108200 | 62400 | 10380 
9397 3420 | 127200 46200 | 11260 
.9848|  .1736 | 139800 | 24650 | 11820 

o> | 144000 | | | 0 12000 


w 
2 
P 

















Cer AMNhWNK OS 











—46200 
| —71100 | 


9397 | —.3420 | | | 127200 | 
7660| —.6428| 4. | 84700 | 
3420| —9397 16850 | 
0  |—1.000 | Se 


11260 
9200 
4100 

0 








| 


—.3420 | 


| —.9397 | 


4100 


—.6428 | —.7660 | | | | | | 7720 


| 11260 
| | | | 12000 


—.9397| —.3420 
|—1.000 | 0 





| —.9397| 4.3420) 11260 

—.7660| +.6428 | 9200 

—.3420| 4.9397 | —2.05 | | | 4100 
0 | 41.000 | 0 | | | | | 0 





W, = 4,000 


Mg= —7,640 
(outer flange 
in tension) 


7,640 (outer flange 
in tension) 





compression) 








(outer flange 
D ’ 7,640 __ in tension) 


Figure 5(a) Figure 5(b) Figure 6 


NEXT MONTH’S ISSUE.... 


will be a world FIRST — the only DIREC- 
TORY OF SUPPLIERS ever issued exclu- 
sively for the Design Engineer. It’s a book 
that will work for you EVERY WORKING 
DAY OF THE YEAR. 

You'll find products listed under ten separ- 
ate headings — completely sectionalized for 


fast, efficient reference — with reader serv- 
ice coupons provided for simple procurement 
of detailed literature. You'll find it’s the 
most useful book in your technical library. 
If you are not already receiving a personal 
copy of DE — send in your subscription 
today. 


THE BIG 1960 DIRECTORY OF SUPPLIERS will appear in 


DECEMBER issue of Design Engineering 
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People in 
the news 





A. C, G. Jarvis has been appointed man- 
| ager, conduit section, industrial products 

department, CGE. Jarvis is a 1943 grad- 
| uate in mechanical engineering of Queens 

University; has been with the company 
| since 1952. 
| At Canada Iron Foundries, two recent 
| appointments have been announced. 
| R. C. Shnay becomes manager of re- 


* * * 


FILTERING 


| Shnay Naseiiee 
SIZING | 


search and development (both product 
| and process), and W. R. Moggridge be- 
comes manager of quality control. This 
SS T me A i A E al te latter post combines the functions of 
| chief metallurgist and chief inspector. 
| A science graduate of McGill University, 
| Gordon L. Curtin assumes the duties of 
| eastern sales supervisor, Bakelite Co., 
| Division of Union Carbide Canada Ltd. 
A new grouping in Canada has resulted 
in the formation of a company with head 
| office in Toronto. Named as Birlefco- 
| Lindberg Ltd., vp sales and heat treat- 
* * * 


In all metals, in all weaves 

... woven to the highest accuracy 

standard in the industry. You just can’t 

buy a better wire cloth than "NEWARK." 

Hundreds of meshes, weaves and metals to fit your , 

specific need. Years of processing experience to «@ a. Reid Evans 

help you pick the right wire cloth for your ment and metallurgical products is J. C. 
Reid; B. Evans assumes the responsibility 

application. Write for Bulletin FC or write us about of vp in charge of melting furnace sales. 

your problem. Fast deliveries, best cloth, 


* * * 
Several key executive appointments have 
lowest cost when you call on NEWARK. ; | been made by Fruehauf Trailer Co. of 
Canada. D. A. Grinstead becomes assist- 
ant general manager; W. Hampson to the 
NEWARK SO 1 position of general sales manager; L. J. 
fP*accuracy POX Fennewald assumes the duties of factory 
: oe manager; R. Pugh becomes director of 
parts and service for Canada and R. J. 
Bailey takes over as assistant treasurer. 
cS ok * 


Charles A. Morrison vp of Canadian 


General Electric has been transferred to 
COMPANY 


(Continued on opposite page) 
351 VERONA AVENUE © NEWARK 4, N. 3. 


For further information mark No. 132 on Readers’ Service Card 
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People in the News (continued) | 


Montreal, where he will act as an ex- 
tension of the President’s office with re- | 
sponsibility for corporate relationships in | 
Eastern Ontario, Quebec, and the At- | 
lantic Provinces. 
| 


Appointed regional manager for Quebec 
province of Dexion (Canada) Ltd. — | 
Peter Widdison. 


Gerald M. Reid becomes sales engineer | 
for the Canadian Division of Wheelabrat- | 
or Corporation. Reid has a degree in | 
mechanical engineering from McGill | 
University; has been assigned to the com- | 
pany’s Montreal office. | 
* * * 

| 

Member of the Engineering Institute of 


Canada and the Association of Profes- 
sional Engineers of Ontario, C. H. John- 
son has been appointed technical sales 
representative for petroleum chemicals of | 
Du Pont of Canada. Born in Winnipeg, | 
Johnson is a mechanical engineering 
graduate of the University of Manitoba. 


* 


B. H. Lacey becomes general manager 
of Dominion Bridge Co.’s new Regina | 
office. Lacey is a graduate of the Uni- 
versity of Alberta (civil engineering). 


* 


The newly created post of western sup- 
erintendent of Atlas Copco Canada Ltd. | 
goes to Russell G. Chambers, a McGill 
University graduate of mining engineer- | 
ing. 


- A casual glance at the fabricated piece 
illustrated here would not disclose 
anything unusual. Just a small dome 

_ of wire cloth—tungsten, by the way— 
fastened to a small copper ring. 





But a careful 


examination 
will disclose 
something 
quite unique 
in the 
assembly... 


Instead of being soldered or brazed to the underside of 
the ring after the section of cloth is inserted and folded over, 
individual wires are pressed or are ‘coined’ into the copper. A 


| slight flowing of the copper anchors these wires firmly. Why go to 


Lacey an Chambers 


Formerly director of automotive engin- | 
eering and quality control, James K. 
Ronson has been named as general man- | 
ager, Oakville operations by the Ford 
Motor Company of Canada. Windsor- | 
born, Ronson is a 1938 graduate in me- | 
chanical engineering of the University of | 
Toronto. 


Changing your 
address? 
If you change your address, be 
sure to notify our subscription de- 


partment quoting both your old 
and new addresses. 
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_ all the trouble of developing this special method of assembly? Rigid 
| specifications called for a flat contact surface on the underside of the 
| ring, while at the same time carrying the mesh down through the hole 


in the ring, and crimping it over. The cloth couldn’t be fastened on the 


| upper side of the ring. It had to be underneath. 


Experienced specialists in our parts fabrication 
division devised this entire procedure—the way to 
anchor the cloth—the intensity of pressure —the 
machine to do the work. It’s an excellent example of 
Newark ingenuity...a skill available to you in con- 
nection with your requirements of ‘wire cloth parts.’ 


Wire Gloth 
COMPANY 


351 VERONA AVENUE e NEWARK 4, NEW JERSEY. 
For further information mark No. 132 on Readers’ Service Card 
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STANDARD RADICON UNITS 


Single reduction models. 
60/1 ratio and 100 HP 
capacity. Horizontal 
and vertical models 
available from stock. 


RADICON HELICAL WORM 
REDUCERS 

Double reduction mod- 

els up to 250/1 ratio. 
Horizontal and vertical 

models available. 


LITTLE RADICON GEAR MOTORS 


Up to 2 HP capacity. 


Ratio 60/1 with NEMA 
standard flanged & 


motors. Can be mounted 


in 8 different positions. 


HELICON GEARED MOTORS 
Up to 20 HP capacity 

with CEMA D flanged 
motors and crown 

shaved pinious. 


VARICON VARIABLE SPEED 
REDUCERS 


Provides infinite range 
of output speeds by 
turn of control knob. 
Available up to 10 HP. 
Higher HP on request. 


BROADBENT CENTRIFUGAL 
CLUTCH COUPLINGS 


Direct coupling model 
up to 40 HP available 
€ from stock. Larger sizes 
and V belt sheave 
models on request. 


Write for complete information: 
IN EASTERN CANADA Bee 27-16 


DAVID BROWN (CANADA) LIMITED 


Toronto: 1550 O'Connor Drive Phone PL. 7-365] Telex. 02-2518 
Montreal: 172 Clement St., Ville LaSalle Phone HU. 9-7293 Telex. 01-2511 


For further information mark No. 108 on Readers’ Service Card 











Briefs 


We note with interest... 


Today’s babies haven’t been forgotten 
in jet flights: tubular aluminum and ny- 
lon bassinets clip on bulkheads — are 
approved for landings and take-offs. The 
stewardess of course coos “Jet-A-Bye, 
Baby” . . . the 1960 line of a trailer 
company features complete interchange- 
ability of steel or aluminum parts. 
Through standardization and mass-pro- 
duction a customer can custom-design 
his own trailer . . . according to an 
ASCE paper we read recently, studies 
now indicate that cloud seeding in trop- 
ical areas can increase the local rain- 
fall by very considerable percentages. 
Selfishly, we'd like to hear something 
about what’s being done in putting the 
rain back where it came from in the 
less torrid zones . . . the first Cana- 
dian production of Diethyl Toluamide 
(DET) a new insect repellent, has start- 
ed at the Elmira, Ont., plant of Nauga- 
tuck Chemicals . . . at Toronto the 
Professional Engineers Wives Associa- 
tion recently presented two bursaries 
each valued at $500 to two first-year 
engineering students. Lucky boys — 
David Ramsay of Islington and Uldis 
Treiers of Niagara Falls . . . under 
construction: a polyethylene customer 
service and product development labor- 
atory by Carbide Chemicals Company 
in their Montreal East plant . . . the 
third Canadian National Business Show 
was a big success and next year’s show 
dates are set for June 6, 7 and8... 
we read a report in the Penticton Her- 
ald, that a British distillery is selling 
one-shot aluminum foil packages of 
whisky and gin . . . a Windsor, Ont. 
man has developed a variable pitch pro- 
pellor for outboard motors—but he’s a 
real estate agent not an engineer . 

Inco like several other Canadian firms 
continues its goodwill spending. On Sep- 
tember 10 the first permanent school in 
Thompson, Man., was opened and turn- 
ed over to the school board. It’s the 
first of three the company will build 
in the mining community . . . use a 
microscope? Then you'll be interested 
in the findings of two Kodak scientists 
who discovered how to get a sharper look 
at their specimens . . . Ted Trump, 
a U of B.C. engineering graduate 
invented a “mechanical giraffe’ some 
years ago to simplify cherry picking in 
the Okanagan Valley. We hear now 
that the idea has been applied to plane 


(Continued on opposite page) 
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a 
Briefsc ontinued from page 68 
de-icing, boat painting and mining op- 
erations next engineer you see 
wearing an aluminum suit, you'll know 
he’s probably English. A U. K. physicist 
has invented a spider-web-thin material 
of aluminum which can make weather- 
proof clothes (example: warm in winter 
and cool in summer) first the 
gazebo (see page 6 September DE), now 
the view box. Latter is a 16 ft. square 
outdoor living box of aluminum for 
folks who like to get back to nature 
in comfort. Based on four foot mod- 
ules, it sounds like a good headquarters 
for a neighborhood Doghouse Club. . . 
definitely a much smaller beep in the 
new car honking is the announcement 
of a restyled light passenger car known 
as the Ford Anglia 10S5E. Details of 
the 43 miles-per-gallon car will be 
announced shortly . one scientist 
in the States has predicted that electric- 
ity instead of chemical fuels may power 
long-range space travel vehicles of the 
future. This reminds us to start sav- 
ing old flashlight batteries to power our 
home-made Venus ship . . . a vacuum 
cleaner designed expressly for use in 
hospitals traps germs as well as dirt; it 
has fiberglas filters . . A. J. Buxton 
and M. O. Felix, electronics engineers at 
Canadian Westinghouse, Hamilton, have 
won the 1958 National Electronics Con- 
ference Award for a technical paper. 
The subject “Performance of FM Scat- 
ter Systems using Frequency Compres- 
sion.” The award ($500 and certificates) 
was presented Oct 12 in Chicago . 
did you know that of the 1958 esti- 
mated free world nickel production of 
380 million lb., 74% came from Cana- 
dian sources and the world is 
taking notice too of a_ revolutionary 
technique emanating from Canada— 
plastic splints RCA Victor of 
Montreal is establishing a_ transistor 
manufacturing plant. Company  offi- 
cials say: “we intend to make any type 
of transistor that anybody wants—pro- 
vided of course the order is big enough.” 

. on Oct 1 in New York, ground 
breaking ceremonies began on_ the 
United Engineering Center—a multi-mil- 
lion dollar structure to be erected op- 
posite the U.N. Center will house the 
headquarters of 18 major engineering 
societies with a combined membership 
of 300,000 if you’re looking 
ahead and Europe-bound, the second 
International Plastics Exhibition will be 
held in Utrecht Oct. 19-26, 1960 ... we 
read a statement by a U.S. cosmologist 
recently which said that the U. S. doesn’t 
lack the scientific theorists to solve the 
riddles of the solar system. In view of 
recent heavenly events, this rates as one 
of the flattest statements of the year in 
our book . . . and to counteract—here’s 
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a particularly high-flying one. H. B. 
Irving a member of the British Royal 
Aeronautical Society says that he thinks 
some sort of man-powered craft will 
be in the air before the end of this year, 
and it'll probably be a_ pedal-driven 
propellor job. (If it’s OK with you 
chaps, we'll drive to the cottage this 
weekend) . . if you’re interested in 
product planning and development, a 
thorough analysis of this subject is be- 
ing undertaken at a “very special” meet- 
ing of the American Society of Indus- 
trial Designers in New York City, Nov 
12 and 13 . . . Brief Talepiece: If you 
have difficulty in getting an office boy, 


> 


emulate this London firm. Their adver- 
tisement read: “Wanted for the position 
of Junior Deputy Assistant Clerical Of- 
ficer (Male) Grade ZZ, young man”. 
The qualifications said he had to be 
in the pre-angry but long trouser age 
group. A Ph.D. wouldn’t disqualify him 
and he would need fluency in at least 
five European languages, plus Urdu and 
Sanskrit. Ability to read and write and 
get sums right would be advantageous. 
Amenities offered with the job included 
a free supply of comics and bubble gum 
and whistling in corridors would be 
tolerated. The single ad brought 300 
applications. * 





let Ey technical experts 


talk with you about 


MATERIALS HANDLING 


x37 Chains, Pinions, Wheels 
American Chain Replacements 
Couplings, Gears, Clutches 
Reducers and Geared Motors 
Stock Deliveries 


COAST TO COAST SERVICE 


Write for catalogues 904 


Eighty years of accumulated 
experience give the RENOLD 
staff unparalleled knowledge 
of chain conveying—and it is 
yours for the asking. Call 
RENOLD for technical as- 
sistance and for your choice 
of RENOLD’s complete line of 


Conveyor 
CHAINS 


WHEELS AND 
ATTACHMENTS 





RENOLD CHAINS 
CANADA LTD. 


VANCOUVER WINNIPEG 
LONDON HAMILTON TORONTO 
MONTREAL THREE RIVERS QUEBEC 

AGENTS: E. S. Stephenson & Co. Limited 

Halifax, N.S., Saint John, N.B. and 


Hugh J. O'Neill Limited, Noranda, P.Q., 
Timmins and Sault Ste. Marie, Ont. 











For further information mark No. 140 on Readers’ Service Card 





Ideas round-up 


Giant jackscrews support DEW Line stations 


fe 


Giant jackscrews, each 14 feet high and 5 inches in 
diameter, will be a key part of the unique means of 
lifting and leveling the huge five-story radar buildings 
and radomes of the two new Distant Early Warning 
(DEW) Line stations being built on the Greenland ice- 
cap. 

The novel mechanical leveling system will be called 
into play whenever the mammoth radar facilities tilt 
out of level. The jackscrews—32 of them to a DEW 
Line station—together with related hydraulic and elec- 
tric systems will compensate for the shifting footing 
afforded by the frozen icecap with changes of tempera- 
ture. The stilt-like supports will also raise and lower 
the five-story buildings to maintain a 15-foot clearance 
with the ground, despite varying accumulations of snow. 

Each jackscrew can sustain a load of more than 800 
tons. The 32 jackscrews at each station will support a 
five-story building atop of which will be a radome- 
enclosed 60-foot-diameter radar antenna, 

The long jackscrews will be anchored in footings 
surrounding the circumference of the radar site. The 
framework of the five-story building will be connected 
to the 32 lifting nuts that run up and down the threaded 
portions of the jackscrews. At the push of a button, the 
system will automatically level the building whenever 
things get out of kilter. 

The 1,000-pound jackscrews were each tensile tested 
to withstand a straight pull of 1,600,000 pounds, or 
90,000 pounds per square inch. Source — Standard 
Pressed Steel Company. 307 


Improvised beam compass is easy to make 


Many draftsmen sometimes have occasion to draw arcs 
with large radius but do not wish to go to the expense 
of a beam compass. 

The attached drawing shows how to make a very 
efficient beam compass at practically no cost. First 
procure about 2 ft. of stout wire (two bicycle spokes are 
excellent for the purpose) and bend them into the shape 
of the clip shown. The best method is to hold the mid- 
dle in a large pair of pliers and bend the ends with a 
pair of small long-nosed pliers. These clips are then 
used to attach a pair of instruments to a boxwood scale 
as shown. Alternatively, if this is not available, a 
wooden lathe or even an ordinary ruler may be used. 
If the drawing kit includes a “pricker” this can be used 
for the centre instrument, otherwise a scriber can be 
used. In emergency, a hard pencil sharpened to a point 
will be found satisfactory. 

A pen is shown in use in the drawing. For pencil 
work an ordinary drawing pencil sharpened to a chisel 
point is most satisfactory but alternatively a compass 
pencil can be used with an extension bar. To give fine 
adjustment, the centre instrument can be rolled along 
the scale with the thumb. 308 
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New products & materials 


Speed reducers 
A new fin and fan cooled speed reducer 
features specially designed cooling fins 
plus a powered cooling fan to provide 
up to 80% greater load capacity than 
comparable, non-ventilated models. An 
additional advantage of the new design 
is its space-saving characteristics which 
allow far greater capacity in less space 
— an important advantage where heavy 
loads must be handled in confined spaces. 
The new “P” series is of the right 
angle, vertical style employing a worm 
and gear reduction. It is available with 


a low base; with a high base or with no 
base, depending on end use requirements. 
Also available in two types of N.E.M.A. 
“C” — flange motor mounts. 

Sizes range from 1.33 in. to 5.25 in. 
centre distance with a wide variety of 
standard reductions ranging from 1:1 
through 60:1. Ohio Gear Co. 309 


Pilfer-proof clamp 

A vandal-proof clamp for signs in public 
areas has a pin extending into the screw 
which locks the clamp in place provid- 
ing permanent installation of the object 
clamped. 

This clamp is simple in design, but 
tough in character and long lasting in 
use, we understand it is vibration proof 
under most conditions and its high 
strength assures safety under heavy load- 
ing conditions. The stainless steel strap 
conforms to irregular shapes and can 
permanently and firmly bind hundreds 
of objects in petroleum companies, manu- 
facturing plants, sign companies and 
municipalities. Marman Division Aero- 
quip Corp. 310 


Gas drive 

A gas-driven chart drive, claimed to 
operate indefinitely and without atten- 
tion as long as gas pressure is available, 
has been introduced by Rockwell Manu- 
facturing Company. 

It is completely self-contained, air or 
gas-powered instrument drive and timing 
unit, and provides power for the accur- 
ate and automatic operation of record- 
ing charts in many instruments including 
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orifice meters, gas lift intermitters, pres- 
sure recorders and temperature gauges. 
The gas drive operates on 25 psi and 
rotates the main arbor once every 24 
hours delivering 12 in. lbs. of torque. 
The gas or air consumption is four cubic 
feet per day which is a negligible amount 
and creates no exhaust problems. As 
long as gas pressure is available the drive 
needs no attention and will operate in- 
definitely. 311 


Electrometer 

These vacuum tube electrometers are 
for measuring low currents say Vic- 
toreen Instrument Company. 

The units are suitable for rack, panel 
or console mounting. High and low 
level trip circuits can be supplied on 
special order for reactor control appli- 
cations. 

Three types are available. Model 
VTE-0 an economy low-current measur- 
ing instrument to models VTE-1 and 
VTE-0 which are particularly suitable 
for measurement of currents from most 
scintillation counters and_ ionization 
chambers. Radionics Limited. 312 





+ 
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KAY DON esses TEN" 


this giant bearing! 


. an ultra-precision, hardened bearing, 165” O.D. — and 
regularly produces ‘“‘tailor made" bearings to 178” O.D. 
with diameter-tolerances as close as 0.002” on the largest 


sizes. 


Whether your need is for giants like these or for much 


smaller bearings, call R&M... 
KAYDON’s Canadian distributors. 


R&M offers a full range of 
KAYDON Special Bearings plus 
KAYDON’s complete line of 
Reali-Slim Standard Ball and 
Roller Bearings — radial load 
and thrust types — as small as 
4” UD: 


For all applications where mini- 
mum weight and thickness of 
bearing wall — in relation to 
load capacities —- are prime 
considerations, the unique ‘‘slim- 
ness’ of KAYDON bearings 
makes them your logical choice. 


VANCOUVER WINNIPEG 


Manual No. 46. 





RM BEARINGS CANADA LTD. 


LONDON HAMILTON 


TORONTO MONTREAL THREE RIVERS QUEBEC CITY 


Write to R&M, 1006 Mountain Street, Montreal, 
for the KAYDON “‘Reali-Slim’’ Engineering Cata- 
logue No. 54 or the KAYDON Engineering Data 


For further information mark No. 141 on Readers’ Service Card 





IF INSTALLED-COST IS A DESIGN PROBLEM 
Look at the KA general purpose RELAY 


What do your relays cost installed? Initial cost is 
never the whole story. 


Our KA Relays are engineered for modern pro- 
duction methods. They’re available with printed 
circuit, taper tab, quick-disconnect or hook solder 
terminals . . . are simple, economical to install. This 
fact, combined with low original cost, keeps your 
total cost down. 

Another source for savings! All standard KA ac 
relays bear U/L and Canadian Standard Association 
seals of approval. 

Write or call for more information or see the 
complete P&B catalog in Sweet’s Product Design File. 
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KB LATCHING RELAY con- 
sists of two KA Relays, forming 
a mechanical latching relay, 
featuring a large number of 


KA ENGINEERING DATA 


GENERAL: 
Insulation Resistance: 100 megohms min. 
Breakdown Voltage: 1500 V. rms between 
all elements. 
Temperature Range: 
—55° C. to +85° C. DC 
—55° C. to +70° C. AC 
Weight: 2.0 ozs. 
Pull-In: DC 75% of nominal voltage. 
AC 78% of nominal voltage. 
Terminals: Taper tabs. 
Printed circuit. 
Quick-disconnect. 
Pierced solder lugs. 
Enclosures: Dust Cover 
(max. 55° C. ambient for AC relays) 
(max. 70° C. ambient for DC relays) 
CONTACTS: 
Arrangements: 3 Form C (3PDT) max. 
Material: Movable— Ye” silver; stationary— 
Yo" wide silver overlay. 
Load: 5 amps @ 115 V. AC 60 eps res, 
COILS: 
Resistance: 16,500 ohms max. 
Power: 1.2 watts (DC), 2 volt amps (AC) 
Duty: Continuous AC or DC (DC coils will 
stand 4.5 watts at 25° C.) 


ceecceeceeceeeeeeseses P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD canapa -tp. 


GUELPH, ONTARIO 


For further information mark No. 137 on Readers’ Service Card 
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TWIFLEX 


AUTOMATIC CENTRIFUGAL CLUTCH COUPLING 





ts the word for 
i 
I] NEW IMPORTANT FEATURES . . _ C) Rings a 





at full speed. 

. Absorbs Shock, 8. Protects driver and driven 
alee , F L mechanisms against over- 

. Limits torsional vibration. load shock. 

9. Can be furnished in auto- 
matic backstop type. 

10. Prevents torsional reso- 
nance. 

1, Easily assembled even in 

. Smooth starting. blind installations. 


. Has adjustable idle speed 


. Can be furnished in auto- 
matic free-wheeling type. 


If you have problems of misalignment - smooth starting - vibra- 
tion - overload - or assembly in the manufacture or operation of: 
@ Compressors @ Textile e@ Conveyors 
Machinery 
Wire Machines 


Pumps 
Electric Motors 


2 
e * 

@ Fans @ Generators 
@ Gasoline Engines High Speed 
es 
e 


@ Blowers 

@ Diesel Engines 
@ Excavators 

@ Refrigeration Back Stop Brakes Pulverizers 


e@ Hammer Mills Mixers @ Tube Mills 


@ Let Our Engineers Consider Your Problem. Twiflex May 
Be The Answer, 


OVER-RUNNING 
CLUTCH 


For automatic engagement 

and release on two speed be F 

drives, dual drives and % e 

for ratchet feed or back- ‘ : OR high pressure or low pressure 


stop action. 


Write for Bulletin 231. a ae : a sealing — Precision “oO” Rings and 
- Dyna-seals are quality controlled— 


aici gididiacaienai wi aap ccaead . compression molded—rigidly in- 
CLUTCH ee peek uence | spected—the finest made! 


For automatic, accurate . — constant torque — 
control, electrically or = e constant tension on reel- 


mechanically, of intermit- ? ing or winding stands. ‘ They are made to all military 
ent motion, indexing, K ‘rite f ti 3 ye 
npelivie. Souk-on Write for Bulletin 300, 


, 3 +N and commercial specifications in 
Write for Bulletin 239. , 3. N 


hundreds of sizes. 
WRITE TODAY! , F 
For Details of TWIFLEX Coupling in Catalog CE-3 | J FREE Bad of Engineering 
Handbook is yours for the asking. 





IN CANADA: UPTON BRADEEN-JAMES LTD. 
890 Yomge St.- TNRONTO 3464 Park Ave. -MONTREAL 


| 
ma Art pe 


30 W. FOURTH ST. — ELMIRA, N.Y. | “O” Ring and Dyna-seal Specialists 
MANUFACTURING CLUTCHES FOR 50 YEARS Toronto, Ontario. — Ste. Therese de Blainville, Quebec. 





For further information mark No. 138 on Readers’ Service Card 
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Custom 








Cold Roll and 
Brake Forming 


Accurate, economical cold roll 
forming may solve a problem 
for you. Let’s discuss it. 


CRESSWELL 
POMEROY 


LIMITED 


Head Office & Factory: Granby, Que. 


ST. JOHN’S e 


HALIFAX 


MONTREAL e TOR 


EDMONTON 


ONTO e 


e QUEBEC CITY 
WINNIPEG 
VANCOUVER 


| Eliminating 
| findings on the mechanism of explosions 
in pipe lines and compressor starting air | duction. 
| Clark Bros. 

Industrial Fans — 28 pages of fun- | 





For further informaiion mark No. 116 
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Keeping 
informed 


| New booklets and techni- 


nal data for you to read 


Sarasota Precision Products. 313 
Relays — CGE published 24-booklet con- 


| Engineering Data Sheets — Design in- | 
| formation regarding the operation and 
functions of holding valves; put out by 


| 
| 


taining up-to-date information on her- | 


metically-sealed relays for various ap- | 


plications. 314 
Plastic Belting — If you want to know 
more about this subject R & J Dick Lim- 
ited’s catalogue should fill the gap. 315 
Tool Engineers Handbook — A technical 
reference work compiled by the Amer- 
ican Society of Tool Engineers is now 
available. It runs to 2,289 pages. 316 
Frequency Standard — 12 pages of tech- 
nical data on microwave meters 
filters is available from Frequency Stand- 
ards. 
Centrifugal Blowers — A two-color cata- 
logue of special interest to the design 
engineer features 54 flowcharts. An Air- 
Marine Motors publication. 318 
Technical Bulletin — Tube 
Canada have published three technical 
bulletins “Flow of Fluids,” “Line Expan- 
sion and Flexibility’ and “Support and 
Anchors for Piping.” 319 


Explosions — The latest 


lines is told in this 10-page bulletin by 


damental data relating to capacities and 
construction of Lehigh Fans. 


| Free 





IN PROTECTOLITE 
REINFORCED PLASTICS 


4-POINT SERVICE PACKAGE 


1 . Consultation 


detailed consulta- 
tion on your product 
idea or design is avail- 


| able to you without ob- 


| Plastics Ltd. 


and | 


Protective 
Specialists 
in reinforced  flastics 
“*see’’ your product in 
terms of this modern 
material and explain its 
specific advantages to 
you. 


ligation at 





| 2. Design 


on7 | 


Turns of | 


Your product idea is 
designed, or your exist- 
ing design adapted, to 
the new techniques of 
reinforced plastics. You 
will be amazed at the 
low-cost versatility of 
this material — it 
makes metal look old- 


| fashioned! 


| 3. Production 


| duced over 30,000 
320 | 


321 | 


Drafting Templates — A set of five of | 
these is offered by Airborne Accessories | 


Corp. 
Weld Shaver — Operating features of a 


: ing a “floating” board drafting table made 
| in France. Stacore Equipment Co. 


Die Protection — A bulletin just issued 


322 | 


| forced plastics. 


The low-cost tooling for 
your product is such that 
it can be absorbed eas- 
ily in low-quantity runs 
yet can also be used for 
high-volume mass pro- 
Protective Plas- 
tics Ltd. recently pro- 
pieces of one specific 
product using original 
tooling. 





Sales 
= Promotion 


Protective Plastics Ltd. 
are continually advertis- 
ing and promoting rein- 
When 


| you use this material for 


new Zephyr Weld Shaver for cutting and | 
finishing weld leads is now available. 323 | 
Drafting Table — a brochure describ- | 


324 | 


by Wintriss Inc. tells how to eliminate | 


die damage due to overload and mis- 


feed, buckling, pile-up and other mal- | 


functions. 


forms. 
Circular Slide Rule — Here’s a handy 
slide rule for engineers and other exec- 
utives in the form of a pocket-sized cal- 


| culator. General Industrial Company. 327 


325 | 

Pig, ingot and billet — A technical bro- 
| chure outlines the various properties of 
| Olin Aluminum Alloy in these various 
326 | 


your products you gain 
the benefits of this 
‘built-in salesman.’’ 


Call or write, 


PROTECTIVE PLASTICS LTD. 


UPTON RD., TORONTO. PL. 5-0781 


and put a specialist on staff 
—free of charge. 


For further information mark No. 139 
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LET THE WERNER SPECIALIST 


iIPROVE YOUR PRODUCT W! 
CREATIVE ALUMINUM EXTRUSIONS 


A design problem to solve? Reviewing your 
present product? Then consider what 
CREATIVE EXTRUDING can do to save you 
dollars. The WERNER specialist and his 
skilled engineering department can create 
custom aluminum extrusions that are more 
economical and more efficient. Designing? 
Reviewing? Considering? Then call for the 
WERNER representative ...he is at your 
service. 


“ALUMINUM EXTRUSIONS FOR 
PRODUCTS OF BETTER DESIGN” 


“WERIER. 
ALUMINUM 


R. D. WERNER CO. (CANADA) LIMITED, OSHAWA, ONTARIO 


For further information mark No. 152 on Readers’ Service Card 


Experience and Equipment 
— 





...from MARSH | 


Small solenoid valves that 
fill a BIG order 


Designed to meet the need for 
positive-acting tight-seating 
valves for use on wide variety of 
media, including oxygen, hydro- 
gen, acetylene, etc. 





for fast, accurate 
production of = - 
rubber and plastic 
components 


Two Types: 
Conduit type and grommet type. Port 
sizes 1/8” and 1/4” NPT. 


General Tire’s years of 
experience and special 
equipment serve hundreds 
of Canadian manufacturers 
with high quality rubber anc 
plastic components. 





Ten orifice sizes: 
3/64” through 1/4”. 


Wide range of voltages: 


Our engineers will gladly 
assist you in redesigning 
or converting any part 
for economical production 


Standard with 115 V. A. C. but also 
available in 12, 24, 208, 230, 460 V. A.C. 


Pressure to 540 psi. 


by molding or extrusion. Small, but with more strength in 


the Marsh manner. Coils never 
overheat. Entire assembly leak 
tight. Remarkably quiet oper- 
ation. Cleanable without breaking 
connections. Used in any position. 
Bodies either brass bar stock or 
18-8 stainless steel. All moving 
parts stainless. Underwriters’ ap- 
proved for use on oxygen and hy- 
drogen and as safety valves. 
MARSH INSTRUMENT COMPANY 

Dept. 46, Skokie, Illinois 
Division of Colorado Oil and Gas Corporation 
Marsh Instrument & Valve Co., (Canada) Ltd., 8407 103rd St., 
Edmonton, Alberta, Canada, Houston Branch Plant, 1121 
Rothwell St., Sect. 15, Houston, Texas. 


For further information mark No. 123 on Readers’ Service Card For further information mark No. 130 on Readers’ Service Card 
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THE GENERAL TIRE & RUBBER COMPANY OF CANADA LIMITED 


Industrial Products Division 


mae 


| Conduit-type Master- 
4 mite. Grommet-type 
also available. 











WELLAND, ONTARIO 





PLASTICS 


GENERAL 


RUBBER 





quite 
ww 


TORONTO 
5311A Yonge St., Willowdale 
MONTREAL 
7905 St. Laurent Blvd. 


SALES 
OFFICES | | 











SMALLER - LIGHTER - STRONGER 
ARROW-HART Appliance Switches 


A COMPLETE 
RANGE 


For vacuum sweepers, fans, power 
tools, etc., and radio and electronic 
equipment. 


Send for your free 
copy of our new 
catalogue Z-10 


ARROW 


Industry Street, Toronto 15, Ontario. Phone RO. 2-1101 
7365 Mountain Sights, Montreal, Quebec. 


Representatives: Cochrane Stephenson (Western) Ltd., Winnipeg, Calga 


PN'D ARROW-HART & HEGEMAN (caNapa) LimiTeD 


ry, 


Edmonton, Vancouver « George C. Robinson, Saint John, N.B. 


For further information mark No. 104 on Readers’ Service Card 





No Lubrification—No Maintenance — 


No Wearing Parts 


Thomas Flexible Couplings 


Under load and _ misalignment, 

only Thomas Flexible Couplings 

offer all these advantages— 

@ Freedom from backlash — tor- 
sional rigidity 

@ Free end float 

@ Smooth, continuous drive with 
constant rotational velocity 
Visual inspection while operat- 
ing 
Original balance for life 
No lubrication and no main- 


(Type DBZ 
tenance 


for limited 
space, heavy duty drives) 


Thomas Flexible Couplings are available for every drive and 


application. Write today for further information. 


R. D. TRAVERS Company 


12 Freeman Place Hamilton Ontario 
Sales Engineers and Manufacturers Agents Representing: 
CAMBRIDGE WIRE BELTS AND SLINGS 
THOMAS FLEXIBLE COUPLINGS 
W-L MOLDED NYLON BEARINGS 
HANKISON COMPRESSED AIR DRYERS 
CONDERSITE PULLEY LAGGING 
ARENS REMOTE MECHANICAL CONTROLS 
LINDSAY STRUCTURE ask about Wire Belts 
MECHANICAL RUBBER PRODUCTS eeoeeeesreeesces 
For further information mark No. 147 on Readers’ Service Card 


information — 


Type 30 Precision Enclosed Switch 
Ccomponeil form 16 sunttoh types / 


Rugged, dependable, long-life Licon Type 30 
offers adaptability never before possible for pre- 
cision limit, safety and interlock control. Three 
complete switch types, two actuators and auxiliary 
base mounting plates form sixteen different indus- 
trial switch modifications. Available with im- 
proved sealing feature, or unsealed, Licon Type 30 
Switches save switch replacement costs. Write for 
New Licon Type 30 Switchpak Bulletin No. L-101. 








CONTROL COMPONENTS 


Va ' F 

pegs ‘ 

=< ; vf 
ARK 


Sem 


Handy plastic kit contains three complete switches, two acces- 
sory actuators and optional base mounting plates. Perfect for 
on-the-job maintenance. Have the right switch at the right 
time—get Switchpak containing... 


Sealed Plunger Switch ¢ Overtravel Plunger Switch e 
Roller Plunger Switch @ Palm Button Actuator ¢ Lever 
Actuator and three optional base mounting plates 








Exclusive Sales Agents 
CONSTELLATION 
COMPONENTS LTD. 
136 Tower Drive, Toronto 

CANADA ILLINOIS TOOLS LTD. 17041 Omega Place 


67 Scarsdale Rd. St. Genevieve, Montreal 
Don Mills, Ontario LI-B 


Licon 
SWITCHES AND CONTROLS 
DIVISION OF 


For further information mark No. 111 on Readers’ Service Card 
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MOULDERS 
FOR 
25 YEARS 




















The 
ENGLISH 
GLASS CO. LTD. 


EMPIRE ROAD 
LEICESTER 
ENGLAND 


| 
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B-M-B mini-bearings 


are manufactured to meet the spread of 
miniaturization and high precision limits 
required in many fields of Canadian in- 
dustry. 


A complete range of BeMeB Mini- 
bearings in both metric and inch sizes, 
which include flanged, shielded and pivot 

» are available. Bore diameters 
range from .03937 inches up to 4”. 


Bearings are manufactured to American 
ABEC specifications. 


B-M°B also manufacturers of Steel Balls from 
-003” up to 44”. 


For further information write or phone— 
SIMMONDS ACCESSORIES OF CANADA LTD. 


637 Parkdale Ave. N., Hamilton, Ont., Canada 
Liberty 9-1381 
BRITISH MANUFACTURED BEARINGS CO. LTD. 
Sole Selling Agents: B-M:B (Sales) Ltd. 
CRAWLEY, SUSSEX, ENGLAND 


For further information mark No. 107 on Readers’ Service Card 





Editorial 


Engineering organizations 


Now that the holiday and crabgrass season is drawing to a close, we 
are reminded that the technical and professional organizations are back 
in full swing. 

Organization executives, having spent many an hour during the hot, 
humid days of the summer setting up programs, recruiting speakers and 
generally organizing the business of their groups, now look forward to 
harvesting the product of their labors. Unfortunately, many of these ex- 
ecutives are doomed to disappointment and usually through no fault 
of their own. 

Occasionally the guest speaker will be the cause of the disappointment. 
Because of the stress and strain of his day-to-day occupation, he is un- 
able to devote sufficient attention to the preparation for what should have 
been a big night. At the last minute he has to apologize for a poorly 
executed presentation or else to be excused from any presentation at all. 
Such conduct, of course, is absolutely inexcusable and fortunately, such 
occurrences are rare. 

Not so rare, however, is the other major cause of disappointment, 
member ABSENTEEISM. Members of engineering organizations are re- 
puted to be the worst meeting attenders, when they should be the best. 

A great portion of our time as an editor is profitably spent at such 
meetings. We have attended the big conventions and the small informal 
gatherings; we have listened to the top experts in their field and at other 
times, to our peers; we have been both an ordinary member and one of 
the executive. 

Let’s take a look at these engineering organizations. 

The engineering organization fits into the scheme of a successful busi- 
ness operation just as do the services of a banker, a lawyer or a business 
management consultant. In utilizing these services, businessmen seek the 
advice of those they consider to be experts in their profession. 

In the engineering organization, members are offered not only the 
opportunity to seek for expert advice and news of advancing technology, 
but they are able to add their voices to those of all the other members in 
promoting the worthwhile business of that organization. 

The high quality of the engineering organization in Canada has been 
achieved, in most cases, only by the hard work of a few members. It is 
time every member became a working member. 
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SIMPLIFY ASSEMBLY... 
Retain parts on shafts with slip fit and Ly. 


Designing with liquid LocriTE eliminates press fits, shrink fits, broaching, knurling, keyway.. 


set screws and pinning 


... provides easier tolerances ...cuts rejects and rework. 





HOUSING L376 max. 


WAS F375 min. 
0.6253 max. 


WAS F524T min. 








{ 








00 -1,.375 


+0.0000 
-0.0003 











0.6250 max. 





Lis 


13785 max. 
1.3750 min 


SHAFT 


On 





- 


Bearings 




















ID 0.625 


BEARING 


Hardened Sleeves Gears and Pulleys 


Eliminates shrink fit 
. . mounts hardened 
sleeve without pulling 


Eliminates broaching, 
knurling, shaft 
distortion. Easier 
gear replacement. 





0.6225 min. Lo 


-0.0002 


pe SEALANT APPLIED 
= 
) => 1/000 1B 











Fon 


+0.0000 





J 
= 
Eareeey 





ASSEMBLED 


Rotors 


Eliminates shaft dis- 
tortion and resulting 
regrinding & straight- 
ening. 














LoctTITE Sealant replaced press fit, opening up tolerances .002 inch on shaft and housing. Rejects 
were cut from 8% to 1% and rework from 20% to 0! Bond to inner race withstands 1000 lbs. thrust 
... equal to the best press fit. Slip fit with LoctiTE gives more uniform retention . . . eliminates 
fretting damage due to loose “press fit” or bearing distortion resulting from tight press fit... 
assures better shaft alignment. Easier tolerances speed assembly. 


Fans 


Eliminates set screws 
..-no amount of vi- 
bration will loosen 





LOCTITE Sealant is easy to apply... simple to automate 


LOcTITE is a one-component liquid with the unique property of converting to a tough plastic 
when confined between close fitting metal parts. It does not air dry. It does not require 
mixing with a catalyst and will not spoil on standing in a storage vessel. It comes fully pre- 
pared ...stores for years... hardens only when treated parts are assembled. It forms a 
tough seal that resists heat, oil, water, all common solvents. Parts treated with LocTITE can 


be disassembled by ordinary methods. 
LOCTITE Kit No. 10-10 


Contains 10 grades of Loctite Sealant specially 
put up to assist designers in determining proper 
grade and use of Loctite in product development 
and for general experimental work. By selection 
of proper grade, the designer can apply a pre- 
determined amouni of locking torque. 


Write for literature and free sample capsule 


LO GTi y | V1 E Ss EAE AAS nerican SEALANTS C0., 601 Woodbine aii 6, Conn. 





CANADIAN REP.: J. S. PARKES CO. LTD., 220 St. Paul St. West, Montreal, P.Q. 
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GRINDER SPINDLE WORK HEAD 























TIMKEN “00” 








BEARING 


MODERN HIGH SPEED WORK SPINDLE 
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GRINDER SPINDLE 


When you need super precision, use this—the 
world’s most accurate tapered roller bearing 


F you’re looking for greater ac- 

curacy on machine tool spindles 
or other bearing applications, you 
can get it with Timken “OO” 
tapered roller bearings. Maximum 
allowable run-out is only 75 mil- 
lionths of an inch (.000075”), the 
closest tolerance in any tapered 
roller bearing in regular production. 

Developed to meetindustry’s ever- 
increasing needs for greater pre- 
cision, ‘““OO” bearings are made in 
a special plant, as are two other 
high-precision bearings: ‘““O” with 
maximum allowable run-out of 
.00015” and #3 with maximum 


BETTER-NESS 


TIMKEN 


TRADE-MARK REG. IN CANADA AND U.S. PAT. OFF, 


allowable run-out of .0003”. The 
accuracy of all these bearings is 
guarded by our modern gage lab- 
oratory—one of industry’s finest. 


The “OO” is another example of 
Timken Company leadership in 
tapered roller bearing design and 
manufacture. The experience gained 
in developing it assures greater pre- 
cision, longer, better performance 
in a// the Timken bearings you buy. 
And all are made from steel that’s 
nickel-rich for extra toughness. 

To get super precision that will 
give your products the ultimate in 


rolls on 


accuracy and surface finish, specify 
Timken “OO” bearings for the 
machines you build or buy. The 
Timken Roller Bearing Company, 
Canton 6, Ohio, U.S.A. CANADIAN 
PLANT: St. Thomas, Ontario. Cable: 
“TIMROSCO”.. Makers of Tapered 
Roller Bearings, Fine Alloy Steels 
and Removable Rock Bits. 


WHEN YOU BUY TIMKEN BEARINGS YOU GET... 
1. Quality you can take for granted 
2. Service you can’t get anywhere else 
3. The best-known name in bearings 
4. Pace setter in lower bearing costs 


| This symbol on a product means 
its bearings are the best. 


First in bearings for 60 years 


tapered roller bearings 


For further information mark No. 145 on Readers’ Service Card 





